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Freedom Has a New Sound! 


Every flight has only one purpose — your person 


All over America these days the blast of supersonic flight is 
shattering the old familiar sounds of city and countryside. tion! The next time jets thunder overhead, re 


At U.S. Air Force bases strategically located near key that the pilots who fly them are not willful disturb 
£ \ : f : 


cities our Airmen maintain their round the clock vigil, your peace; they are patriotic young Americans 


ready to take off on a moment’s notice in jet aircraft like your New Sound of Freedom! 


Convair’s F-102A all-weather interceptor. CONVAI R 
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How the Holley “hidden 


does two jobs with one 


Throughout the entire oper- 
ational range of the new 
Douglas YC-124B, engine 
power and propeller gover- 
nor setting must be precisely CO- 
ordinated. This has always been a 
“two-handle” job but in this new 
airplane the job is done with a 
single control lever and the help 
of a Holley Power Control which 
functions like a “hidden co-pilot”. 


One of these controls installed on 
each 5550 horsepower Pratt & 
Whitney Aircraft T-34 engines 
automatically senses altitude, air 
temperature and speed and feeds 


Douglas ¥C-124B powered by four 5550 h.p. Pratt & Whitney T-34 turboprop engines. 


the information to its nerve center 
a series of precision manufactured 
3-dimensional cams. These cams 
continuously interpret this infor- 
mation in terms of engine power 
which is automatically adjusted 
through precise metering of fuel 
by the control. 
The Holley 
only coordinates the engine and 
propeller for all forward thrust con- 
ditions but also controls the vital 
reversing of thrust necessary to 
reduce the aircraft’s landing roll. 


Power Control not 


Designed, developed and manu- 
factured by Holley, the “hidden 


co-pilot” 


handle control 


co-pilot” is dependable, easy to 
service, compact and lightweight — 
four qualities that 
tinguish Tfolley 


ment, 


always (is- 
aviation equip- 
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"Say, Wa Her, ’ 
which actuating ™. 
: system works best . 
.. at HIGH - 

: temperatures?..: 


Whatever the temperature—from a roasting 250° 

to a frigid—65°, pneumatic systems always 

give fast-acting, dependable performance! 

Because viscosity of the air used in pneumatic 

systems remains essentially the same over an extremely 
broad temperature range, the systems are never sluggish! 


Pneumatic systems are weight-and-space 

savers, too! Smaller lines are used, and no return lines 

are required. What’s more, you actually store energy 

from a lightweight, low-horsepower compressor, eliminating 
the need for a heavy, high-horsepower source! 


With pneumatic systems, leakage is no serious problem. 
The compressor itself automatically compensates 

for any minor leaks which might occur. Nor is there any 
danger from fire with pneumatic systems, 

since the air used in the systems cannot burn! 


We here at Kidde have a complete line of pneumatic 

system components, as well as facilities for ee ee ee ee 
engineering complete pneumatic systems. If you have a Water Seeee S Seeeey. oan 
problem in pneumatics, please write us. 


Walter Kidde & Company, Inc., 818 Main Street, Belleville 9, N. J. © Walter Kidde & Company of Canada, Ltd, Montreal—Toronto 
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Phillips 66 


PRESENTS 


Flying Freighters 


On November 7, 1910, Phil Parmalee flew five bolts of 
silk (SO pounds) from Dayton to Columbus, Ohio— 
probably the first air cargo shipment in this country. 

In the 1920's, converted military planes were used; 
and big tri-motor Fords carried heavy cargoes to areas 
otherwise inaccessible . . . World War II proved the 
value of flying freighters when the U. S. Army, Navy and 
the airlines established an aerial life line to speed vital 
war supplies to our far-flung battle fronts. 

Today, flying freighters deliver such widely varied 
merchandise as garden-fresh produce and flowers, baby 
chicks or race horses, vitally-needed medicines or fresh 
seafood, or tons of heavy machinery .. . taking these 
cargoes to distant destinations in a matter of hours. 


It’s Performance that Counts! 


Operators of military and commercial planes know they 
can always rely on the performance of Phillips 66 avia- 
tion products. These operators use tremendous quanti- 
ties of 115/145 grade aviation gasoline produced by 
Phillips. And now, Phillips is also making improved 
fuels for the latest designs in turbo-props and jets. 


As an example of outstanding performance in aviation 
fuel research, Phillips was first to make Di-isopropyl and 
HF Alkylate, two components of great importance to the 
high-speed, high-power performance demanded by to- 
day’s airplane engines. In aviation fuels, it’s perform- 
ance that counts. And Phillips 66 aviation fuels deliver 
super performance! 

AVIATION DIVISION 


PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE, OKLAHOMA 


Phillips 66 Pilots Guide 
Free at your Airport Dealers’ 


Used along with a handy Phillips 
66 Credit Card, this directory of 
Phillips 66 Airport Dealers will be 
helpful to pilots. 
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Modern cargo planes like the 
Douglas-124 Globemaster 
carry a payload of 50,000 


The Lockheed C-130 Hercules turbo-prop military 
cargo transport carries a 40,000 pound payload 
and can accommodate a bulldozer, a tank, tractor- 
trailer or other bulky loads. 
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Red Far East Air Buildup Continues 
P ROK Air Force chief has only two wings of F-86s and F-51s to 
face 300 MiG-15s and 100 II-28s. 


Talbott Quits Mulligan, Clings to USAF 
PEisenhower considering ethics involved in Air Force Secretary's 
partnership in New York management firm. 


Matador Operates in Desert Trials. 
Operation Sunburst firings by Germany-based Ist Missile Squad- 
ron prove weapon’s reliability. 


Variable-Stability Planes Preview Future Problems. . 25 


P NACA flight tests control characteristics of many aircraft not 
yet out of drawing board stage. 
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New Sentri-Seal...on guard 
against dirt and wear! 


The unique design of the Sentri-Seal gives optimum protection against 
dirt, and includes a number of other major advantages. 


Sentri-Seals are quickly removed, easily replaced. As the seal is of 
synthetic rubber, in which two metal rings are embedded, a constant-rate 
spring is created between the rings. Inherent flexibility prevents distortion 
of the bearing outer ring due to seal insertion, permitting the use of 
bearings to the higher accuracy specifications. The spring action maintains 
an efficient sealing contact with the bearing ring to bar dirt and retain 
lubricant. Sentri-Seals are relatively inert to oils and greases and operate 
satisfactorily through a temperature range of —40°F to 225°F. Specifi- 
cations available for still higher temperatures. In applications where 
relubrication is desired, it is easily accomplished by the injection method. 


The New Departure Sentri-Seal basically consists of two separate 
metal rings," A” and “B”, embedded in synthetic rubber, resulting 
in a spring which absorbs distortion and deflection. The seal is not 
drastically influenced by axial displacement due to bearing end- 
play within prescribed tolerances, and provides efficient sealing 
at low torque. Bearing shown is equipped with two seals. 





SEAL AND SHIELD SEAL AND SNAP RING TWO SEALS AND SNAP RING 





SEAL, SHIELD AND SNAP RING 
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The diagram shows in section the New Departure Sentri-Seal. Lip contacting | 
surfaces are form-ground simultaneously with the ball race, giving an extremely 
high degree of concentricity between sealing surfaces and the raceway. tA 4 


Sentri-Seal is available for a range of sizes in single-row, standard-width va : i 
bearings and also in two types of New Departure adapter bearings. Sizes, 
dimensions and capacities are listed in the latest New Departure catalog. 





|) 
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Write for full details on Sentri-Seal 
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Domestic 


USAF flight test crews from Ed- 
wards AFB last week took over Phase 
2 testing of Lockheed Aircraft Corp.'s 
first prototvpe YC-130 Hercules. ‘Tests 
will be flown from Palmdale by Ed- 
wards’ ground and air crews. Produc- 
tion Allison 156 turboprops, mean- 
while, were being installed on the sec- 
ond prototype, replacing experimental 
YT56 engines that have powered the 
two test combat cargo planes until 
now 


Convair-San Diego received a $8.5- 
million Air Force ‘contract for 10 
cargo-personnel versions of the Model 
340 transport. Aircraft are for Strate- 
gic Air Command and Military Air 


‘Transport Service. Delivery is to begin 
July 1956 


Largest subcontract in McDonnell 
Aircraft Corp.’s history, orders total 
ing $57,875,000 for F-101 Voodoo 
wings, was placed with Glenn L. Mar 
tin. Martin already is building wings for 
the USAF jet fighter under a small pre 
liminary contract. 


Rear Adm. Apollo Soucek, 58, re 
tired chief of Navv’s Bureau of Acro 
nautics and holder of early altitude re- 
cords for powered aircraft, died Juh 
22 in Washington, D. C. Soucek was 
graduated from the U.S. Naval Aca- 
demy in 1921 and qualified as an 
aviator three vears later. In 1929, he 
set altitude records of 39,140 ft. for 
land-based aircraft and 38,560 for sea 
planes. In 1930, he reached 43,166 ft 
in a flight that drew attention for the 
first time to temperature and wind 
problems at high altitudes. 


Curtiss-Wright Corp. received new 
USAF contracts totaling $40,901,908 
for production of J65 turbojet engines. 


Fairchild Engine & Airplane Corp. 
purchased the assets of Rhodes-Lewis 
Co., subsidiary of McCulloch Motor 
Co. The Los Angeles firm’s line of 
high-pressure compressors, valves, ejec- 
tors and related items will be integrated 
with the pneumatic aircraft accessories 
produced by Fairchild’s Stratos Divi- 
sion. 


Goodyear Aircraft Corp. will begin 
construction this month of a new avi 
onics research and laboratory building 
at Litchfield Park, Ariz. The unit will 
extend facilities of the aerophysics and 
electronic development departments at 
Goodyear’s Arizona plant. 
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Pilot Skili Saves Prototype Gnat 


New Folland Gnat lightweight fighter was saved by a skilled test pilot after its 
canopy blew off and struck him on the face and shoulder while the plane was 


doing 600 mph 
without oxvgen or radio at 30,000 ft. 
supply ran out. 
aircraft taking off 


landing with only superficial fuselage damage. 
Photo shows the new Gnat just prior to its first flight 
Changes over its prototype, the Midge: larger intakes for new 


its flight tests this month 
(AW July 25, p. 7) 


The blow ripped off pilot E. A. 
While looking for his home field, the fuel 
Then, while on final approach, his landing was balked by another 


lennant’s helmet, leaving him 


Tennant pulled up the Gnat’s wheels and made a safe belly 


The airplane is scheduled to resume 


and more powerful 3,825-Ib.-thrust Bristol Orpheus and bigger transparent panels 


behind canopy. Midge had 1,640-Ib.- thrust Armstrong Siddeley Viper jet. 


New $3.2-million air terminal at 
Milwaukee’s General Mitchell Field 
opened July 22 

Financial 


Republic Aviation Corp.'s consoli 


dated net income for the first half of 
1955 totaled $9,612,399, more than 
double the $4,597,838 for the same 


period last vear. Sales imounted to 


$300,594,755, compared with $166, 
949.944. Present backlog of unfilled 
orders: $700 million, declining from 


$900 million a year ago 

Glenn L. Martin Co. reported a net 
profit of $5,522,378 for the 
months of this year, dropping from 
$6,842,002 for the first half of 1954 
when no federal taxes were required 
because of losses carried forward from 
earlier years. Sales totaled $126,999,051, 
increasing 30.6% over the same period 
last vear. 
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International 


Sir Armold Hall, one of Britain’s 
leading aircraft and guided missile ex 
perts who headed the Royal Aircraft 
Establishment’s Comet investigations, 
will join the Hawker Siddeley group 


is technical director and chief of the 
group's design council in November 
Appointment is intended to 
guided missile and supersonic 
projects it Hawker Siddele\ 


mcrease 
aircraft 


British European Airways inaugrated 
first scheduled 
huttle service July 25. The airline will 
Westland-built S-55s on eight 
Waterloo 
Airport. 


London's helicopter 
oper ite 
roundtrips a day 
Air Terminal and London 


between 


Britain and West Germany signed a 
agreement that gave Luf 
landing rights in London, 
Manchester, Glasgow and Edinburgh 
In return, British European Airways 
will be able to land at Hamburg, 
Hanover, Duesseldorf, Cologne, Frank- 
furt, Stuttgart and Nuremberg. The 
German airline also obtained rights at 
Bahamas en route to Mexico, Venezu 
ela and Peru. 


bilateral air 
thansa 


Turboprop Bristol Britannia com- 
pleted the first phase of water tank 
tests by the Royal Aircraft Establish 
ment at Farnborough, making 5,000 
simulated flights in full pressurization 
ind turbulence. Tank tests will con- 
tinue in the near future after an in- 
terval for evaluation and other research 








AVIATION CALENDAR 





Aug. 8-10—Institute of the Aeronautical Sci 
ences, second National Turbine-Powered 
Air Transportation Meeting, Olympic Ho 
tel, Seattle. 

Aug. 10-14—Air Force Assn., Convention 
and Airpower Panorama, San Francisco. 

Aug. 15-17—Society of Automotive Engi- 
neers, West Coast Golden Anniversary 
Meeting, Hotel Multnomah, Portland. 

Aug. 19-21—Antique Airplane Assn., second 
annual Convention and Fly-In, Munici 
pal Airport, Ottumwa, Iowa. 

Aug. 22-23—Symposium on Electronics and 
Automatic Production, sponsored by Stan 
ford Research Institute and the National 
Industrial Conference Board, Sheraton 
Palace Hotel, San Francisco. 

Aug. 22-24—American Rocket Society and 
Northwestern University, Gas Dynamics 
Symposium, Evanston, Ill. 

Aug. 24-26—Western Electronic Show and 
Convention (WESCON), Civic Audito- 
rium and Fairmont Hotel, San Francisco 

Aug. 24-26—International Ignition Confer 
ence, conducted by Scintilla Division of 
Bendix Aviation Corp., Sidney, N. ¥ 

Sept. 3-5—Twenty-ninth National Aircraft 
Show, Philadelphia International Airport, 
Philadelphia, Pa. 

Sept. 3-9—Aircraft Owners & Pilots Assn., 
eighth annual Roundup Flight Cruise, 
New York to Bermuda 

Sept. 6-11—Society of British Aircraft Con- 
structors, Aircraft Show and Flying Dis- 
play, Farnborough, England 

Sept. 6-17—National Machine Tool Builders’ 
Assn., Production Engineering Show and 
Machine Tool Show, Navy Pier and In 
ternational Amphitheatre, Chicago 

Sept. 7-10—American Society of Photogram- 
metry, semi-annual Convention and Trade 
Show, Statler Hotel, Los Angeles. 

Sept. 12-16—Instrument Society of America, 
Instrument-Automation Conference and 
Exhibit, Shrine Exposition Hall and Au- 
ditorium, Los Angeles. 

Sept. 17—Institute of Radio Engineers, 
Symposium on Automation, Cedar Rap- 
ids, Iowa. 

Sept. 19-21—American Rocket Society, fall 
meeting, Los Angeles. 

Sept. 28-29—American Institute of Electri 
cal Engineers and Institute of Radio En- 
gineers, Park Sheraton Hotel, Detroit. 

Oct. 3-5—Eleventh annual National Elec- 
tronics Conference, Hotel Sherman, Chi 
cago. 

Oct. 4-6—Eleventh annual Aircraft Spark 
Plug and Ignition Conference, sponsored 
by Champion Spark Plug Co., Secor Ho 
tel, Toledo, Ohio. 

Oct. 5-7—National Business Aircraft Assn., 
eighth anrual Meeting and Forum, Sher 
aton-Cadillac Hotel, Detroit, Mich. 

Oct. 5-7-1955 National Airports Confer- 
ence, sponsored by American Association 
of Airport Executives and University of 
Oklahoma, Norman, Okla. 

Oct. 11-15—Society of Automotive Engi 
neers, Golden Anniversary Aeronautic 
Meeting, Aircraft Production Forum and 
Aircraft Engineering Display, Hotel Stat- 
ler, Los Angeles. 

Oct. 17-21—International Air Transport 
Assn., 11th annual general meeting, Wal- 
dorf-Astoria Hotel, New York 














“Use this clamp for the 
toughest holding jobs!” 





Where extremely strong tension is required in 
holding sheet metal during fabrication, Monogram 
Wing Nut Clamps are the perfect answer. Any 
desired degree of tension can be applied by simply 
turning the wing nut after the needles have been 
inserted into the rivet holes. 10 sizes to handle 
material thickness up to 1%”. 


This is just one of many Monogram Clamps 
designed for every requirement in sheet metal 
fastening. Special clamps can be developed for 
unusual applications. Call your nearest Monogram 
representative or write for catalog and complete 
information. 








os e 

— nut hand side grip certified heavy duty Zamac 
Safety operated safety plunger seal enclosed spring wing nut 
clamp safety clamp clamp safety clamp safety clamp safety clamp 
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WHO'S WHERE 


In the Front Office 


Gwin Hicks, president of Lake Central 
Airlines, and a member of board of dire« 
tors. Dr. R. B. Stewart, former LCA presi 
dent, chairman of board, and Joseph J. 
O'Connell, trust officer. 

Harry E. Blythe, executive vice president 
of Bellanca Aircraft Corp. Blythe formerly 
was general manager of Goodyear Aircraft 
Corp. and vice president of Borg-Warner 
Corp. 

Peter T. Craven, vice president-treasuret 
of Riddle Airlines. Other new officers 
Jane B. Ramsey, secretary; J. W. Liversedge, 
assistant secretary 

Tom Holden, assistant vice president 
properties and facilities, American Airlines 





Honors and Elections 


Warren Lee Pierson, board chairman of 
Trans World Airlines, elected president of 
the International Chamber of Commerce. 

Henry Blackstone, president of Servo 
Corporation of America, elected vice presi 
dent of the Institute of Navigation. 

Russell C. Galbraith, director of financial 
operations for Lockheed Aircraft Corp 
Georgia Division, and John E. Biby, Jr., 
plant controller at Douglas Aircraft Co.'s 
Long Beach Division, elected members of 
the Controllers Institute of America 


Changes 


W. H. Yahn, general manager of North 
American Aviation’s Fresno, Calif., Modifi 
cation Center. Also promoted: L. G. Wit- 
wer, director of contract administration at 
the company’s Columbus, Ohio, Division 

Dr. Theodore Theodorsen, director of 
scientific research, Republic Aviation Corp., 
Farmingdale, N. ¥ 

Dr. Gerhard J. Sissingh, staff member of 
the Advanced Research Division of Hiller 
Helicopters, Palo Alto, Calif 

Willis H. Guinn, controller of Ford Air 
craft Engine Division, Chicago 

Walter B. Powell, manager of the Mid 
west Division of Van Dusen Aircraft Sup 
plies, Chicago. 

Paul G. Brown, comptroller for Avion, 
Division of ACF Industries, Inc., Paramus, 
N 

Ray A. Tritten, assistant to the general 
manager, West Coast Divisions of Carrier 
Corp., Syracuse, N. ¥ 

Dr. Warren C. Stoker, director of the 
new Rensselaer Polytechnic Institute Hart 
ford Graduate Center, set up under the 
joint sponsorship of United Aircraft Corp 
and R.P.I. Faculty members for aeronautical 
engineering: R. Gordon Campbell, associate 
professor and C. Branson Smith, adjunct 
associate professor 

Dr. Michael J. Di Toro, chief electronic 
engineer, Polytechnic Research & Develop 
ment Co., Brooklyn, N. Y 

Jack A. Stiehl, manager of contract ad 
ministration, Northrop Aircraft, Inc., Haw 
thorne, Calif. 

George H. Garraway, director of manu- 
facturing, of the New York Air Brake 
Co. 
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INDUSTRY OBSERVER 


> North American F-100D is scheduled to make its first flight in October. 
Ihe Dog model of the Super Sabre series will feature boundary layer control 
utilizing engine compressor air bleed blown over the flaps for better landing 
characteristics and will be equipped with auto-pilot, intercept radar and 
probe and drogue refueling devices. A substantial portion of the original 
F-100C order has been shifted to the Dog model for fighter bomber and 
long range escort fighter duty. 


> Total of 13 Northrop SM-62 Snark missiles have dropped into the Atlantic 
ocean prematurely during flight testing at the USAF Long Range Missile 
lest Center, Patrick AFB, Fla. These abortive missions were caused by 
guidance malfunctions. USAF wags are now referring to the waters off Cape 
Canaveral as “Snark infested waters.”’ 


> Douglas Aircraft Co. is considering Los Angeles International Airport as 
a possible location for its DC-8 final assembly plant. The company already 
owns 40 acres there. Other sites mentioned have been the Douglas Long 
Beach and Tucson facilities. Long Beach runways at present are not 
even long enough for final tests on the B-66 jet bomber. The B-66 now 
must take off from Long Beach short of much equipment, with final work 
done at Tucson. Company is asking Long Beach City Council to provide 
funds for runway extension. 


» North American Aviation’s efforts to break into the executive transport 
market with a 300 mph. twin engined aircraft for the Navy are getting stiff 
competition from a transport version of the Douglas A3D Skywarrior. Navy 
is extremely interested in the transport version of the A3D as a high speed 
plush aircraft to whisk Navy brass on their missions 


>» USAF has accepted the first production version of the Convair F-102A. 
The production version has a different paint job than earlier F-102A models 
featuring a gray fuselage, black painted radome nose and dull green patches 
on the top of the nose ahead of the cockpit and on the top of both engine 
air intakes. Officially released dimensions on production F-102A are length: 
68 ft.; wingspan 38 ft. and height 18 ft. F-102A has been flown to an alti- 
tude of over 55,000 ft. during flight tests at Edwards AFB. 


> North American’s modified F-100 incorporating fixes to ¢ t high sub 
sonic control problems (AW Feb. 28, p. 16) still has stability problems just 
under Mach | but settles down after passing the speed of sound. F-100 still 
has trouble getting much higher than 53,000 ft 

> General Electric engineers say that the J73 turbojet will be the last of their 
line to use titanium extensively. They will avoid use of much titanium in 
future designs as a result of their experience with the metal on the J73. 


> National Advisory Committee for Aeronautics will build ballistics type 
range this fall to handle speeds up to Mach 18. The range will use models 
ranging from a length of one-eighth inch upwards. Cost will be $635,000 


> Canada will contribute about $321 million to the cost of building the 
North American radar warning network. The Mid-Canada automatic early 
warning chain will cost about $170 million and be paid for completely by 
Canada. The Pinetree network manned jointly by the U.S. and Canada 
will cost about $454 million. Canada will pay one third, U. S. remainder. 


> Second English Electric P. 1 supersonic fighter made its first flight just 
ibout a year after the original prototype flew. English Elect: chief test 
pilot R. P. Beamont flew both models of the P. 1 powered ) pair of 
Sapphire turbojets. 


> De Havilland Gyron, a turbojet designed to power supersonic fighters, has 
made its first test flight in a Short SA. 4 Sperrin bomber rigged as a flying 
test bed. The Gyron is now flying as the lower engine in one of the port 
twin-engine Short nacelles. Later another Gyron will replace one of the 
standard Avons in the lower portion of the starboard nacelle. 











TITANIUM netps sist ne 0-130 


and faster...with heavier payloads 


Titanium is an essential material for high-per- 
formance aircraft. On the new Lockheed de- 
signed Air Force C-130 turbo-prop medium 
combat transport, titanium’s high strength- 
weight ratio .. . exceptional resistance to cor- 
rosion .. . and freedom from stress corrosion 
cracking, play a vital role. 

Lockheed uses REM-CRU A-55 and A-70 
extensively in the C-130’s power plant enclo- 
sures—fire walls, shrouds, ribs, longerons, and 


higher 


skins—where outstanding properties are needed 
at elevated temperatures. 

REM-CRU, pioneer in titanium alloys for ad- 
vanced aircraft applications, has substantially 
expanded its facilities. Now you can be sure 
of the availability of the REM-CRU titanium 
grades, sizes and shapes to meet your needs. 
And for help with application or fabrication 
problems, REM-CRU’s engineering staff is al- 
ways at your service. 

To keep abreast of the latest developments on this vital 


metal, write to Dept. A8 for the Rem-Cru Review — a 
free periodical presenting the latest technical data on 


REM-cRU 
TET AWN FU IM earen-crv Titanium, INc., MIDLAND, PENNSYLVANIA 
10 


titanium alloys. 











Engineer Shortage 


Acute shortages of research and development per 
sonnel were reported by the majority of aircraft manu 
facturers surveyed by the Bureau of Labor Statistics for 
the National Science Foundation. Situation described 
by practically all of the nine airframe manutacturers co\ 
ered by the BLS survey of 200 industrial firms is covered 
by the comment of one engineering vice president 

“Our organization has been literally limited in it 
development work by the unavailability of qualified per 
sonnel.” Shortages of electrical engineers, physicists, 
metallurgists and qualified supervisory personnel for re 
search and development projects were also reported by 
aircraft companies surveyed. 


British Security Relaxes 


Britain’s military security svstem has been relaxed to 
permit more information to be available when a new 
aircraft or equipment comes off the secret list for initial 
publication. Unofficial pictures and data deducible from 
these pictures are now permitted on initial publication 
by British magazines and newspapers. The 
tions will be reviewed again within a year to determine 
if further revisions are necessary. British security official 
voiced the hope that editors will check with them volun 
tarily if they think they are getting into security-sensitive 
areas. 


new regula 


Atomic Plane Progress 


Rep. James Patterson, a member of the Joint Con 
gressional Committee on Atomic Energy, reports that 
atomic scientists are on the verge of a major breakthrough 
in development of an atomic aircraft. The progress cited 
by Patterson is believed to concern new lightweight meth 
ods of shielding, although it is no secret that major prog 
ress is also being made in developing a practical atomic 
aircraft powerplant. Patterson represents Connecticut, 
site of the new Pratt & Whitney 
facility. 


itomic engine research 


Propriety Regulation 


Rarely has a new Air Force regulation appeared with 
more timeliness than AFR-30-30B, dated July 14, on 
“general standards of conduct relating to conflict be- 
tween private interests and official duties.” Published on 
the eve of congressional probing into reports that Air 
Secretary Harold E. Talbott used his USAF letterheads 
and phones to promote business for Mulligan & Co., (see 
page 13) the regulation makes it clear that all personnel 
are “prohibited from using their military titles in con 
nection with any commercial enterprise.” Regulation is 
signed by Gen. Nathan F. Twining, Chief of Staff, “By 
order of the Secretary of the Air Force.’ 


Moral Bargain Rate 


Major transportation bargain given by U. S. Air Force 
to 200 flying missionaries of the Moral Re-Armament 
movement was not sold through regular channels. The 
combination of Congressmen, Defense Secretary Wilson 
and Air Secretary Talbott got three C-118 transports allo 
cated to the job of taking the group from Manila to 
Geneva at the special government rate of $325 an hour 


Washington Roundup 





per airplane, as opposed to the normal « ivilian rate of $775 
USAF’s Community Relations Division in the 
Information Services, which ordinarily handles 
such requests, gets dozens of them in the course of a year 
ind is expert in explaining why USAF does not sell trans 
portation to civilian with no national defense mission. 
lhe office never heard of the MRA deal until the story 


broke in the press 


in hour 


Office of 
} 


Bilateral Pressure 


Senate Interstate Commerce hearings 
on bilateral air agreements have gone rapidly to the basi 
the German bilateral. Sen 
George A. Smathers (D.-Fla.) got Civil Aeronautics 
Board Chairman Ross Rizley to admit that the Board 
decided to be liberal with the Germans after State 
Department urged it to reach agreement. But Rizley 
also said the CAB still thinks U. S. carriers aren’t hurt as 
much as they think they are 

Che hearings established that primary responsibility for 
determining what routes should be traded in bilateral 
negotiations lies with the CAB, and the State Depart 
ment witness said that State accepts CAB findings. Both 
federal agencies protested that they always act in the 
interest of “chents” the 


hoping that some definite formula for closer consultation 


Subcommittee 


cause of congressional ire 


Ore 


their airlines. The airlines are 
ind government in bilateral nego 


out of the hearings 


between the industr 


tiations will come 


Lucas Dropped 


Wingate H. Lucas has been dropped by the White 
House as a replacement for Civil Aeronautics Board 
Member Josh Lee. Lucas was all set until publication 
of his choice (AW July 18, p. 11) brought heavy pressure 
from Dallas against the l'exas 
is from Fort Worth and led the successful congressional 
battle for funds for Amon Carter Airport 


former congressman, who 


Airlines Shop for Jets 


Major airlines were reported near a decision last week 
on purchases of jet transport aircraft. Boeing Airplane Co 
ind Douglas Aircraft Co. each hoped to announce the 
first U.S. commercial jet transport sale “within a very 
short time 

Airline executives, such as Juan Trippe of Pan Ameri 

in World Airwavs, were described as *‘commuting”’ be 
tween Seattle and Santa Monica to look over the Boeing 
707 jet prototype and the Douglas DC-5 drawing board 
design 

\ report that the first major sale has 
denied bv the Seattle firm 

One spokesman said negotiations had 

ached the “the traveling back 
ind forth trying to beat the price down.” 

With Boeing and Douglas salesmen working overtime 
on a jet transport pitch, Lockheed Aircraft Corp. was con 
ducting a strong sales campaign for its turboprop Electra 
Lockheed last week met with top officials of Western Ait 
Lines to present its Electra design. 

Said WAL P Terry Drinkwater 
be interested in turboprops.”’ 


been made by 
Boeing was 
manutacture! 


stage where airlines are 


resident 


“We might 


—Washington staff 
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Red Far East Air Buildup Continues 


ROK air force chief worried with only two wings of 


F-51s and F-86s facing 300 MiG-15s and 100 -28s. 


By Claude Witze 


Seoul, Korea—Between 7,000 and 
8,000 Communist planes—nearly a third 
of all Red combat air power—is concen- 
trated today in the Far East and the 
weakest point in the West’s line of de- 
fense is at this vulnerable capital only 
a few miles from the potential enemy. 

In an interview with AvIATION 
Week, Lt. Gen. Kim Chung Yul, chief 
of staff of the air force of the Republic 
of Korea, expressed serious concern 
over the fact that his air force will be 
standing alone by the time the U. S. Air 
Force is scheduled to withdraw in early 
1957, 

Barring a change in the political situ- 
ation, Gen. Kim then will face the Com- 
munist threat with this force: 
© One wing of F-51 Mustang piston- 
powered fighters. 

@ One wing of F-86 Sabre jet fighters. 
Only five of these planes are on hand. 
The rest will be delivered by late 1956. 
@QOne squadron of C-46_ transports. 
Six have been delivered. 

@ An Air Force of 16,500 men. 

According to Gen. Kim and sources at 
Far East Air Force Headquarters in 
Tokyo, the Red buildup in the Far East 
has been marked by a gradual shift of 
air power from Manchuria and North 
Korea to the area around Formosa. 

The total of more than 7,000 Red 
combat planes includes aircraft of three 
forces: Red China, North Korea and 
Russia itself. In the case of North 
Korea, Gen. Kim said, the buildup of 
planes and of fields to support them is 
in clear violation of armistice terms 
signed by both sides when hostilities 
ended in the Korean war. 

Here are his estimates of Communist 

air strength faced by ROKAF on the 
other side of the 38th Parallel: 
@ Total of 300 jet fighters of the MiG-15 
type (10% of the Communist 3,000 
plane MiG-15 force) are in North 
Korea. Several hundred others are with- 
in striking distance of the ROK capital. 
@ About 100 II-28 twin jet bombers of a 
total force of 700 planes have been 
moved from Manchuria into North 
Korea. According to FEAF, this aircraft 
is a major threat because it has the abil- 
ity to carry atomic bombs to most tar- 
gets in the Far East. 
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eA composite squadron of piston-en- 
gine bombers in North Korea. Gen. 
Kim was not specific about the tvpes, 
but FEAF says total Communist power 
in the theater includes 200 medium pis- 
ton-engine bombers of the B-25 type 
and 200 TU-4 bombers, copies of the 
American B-29, 

eA flying school in Manchuria that 
feeds pilots to the North Korean forces. 
e Thirty-five North Korean air fields, 
15 of them equipped to handle jets. 

e A fast-growing chain of underground 
hangars to protect Red aircraft in North 
Korea. 

Gen. Kim’s air force of 16,500 men to 
him is more than inadequate. 

“Our forces,” he told AviaTIon 
WEEK, “are not properly balanced. The 
Republic’s army is the fourth largest 
in the world. 650,000 men. Out of 
16,500 in our air force we now have 
only 50 jet pilots and seven bases. The 
ROKAF needs more trained men and 
more aircraft.” 

Gen. Kim said he has another 250 
pilots ready to be checked out in jets, 
but the lack of instructors—there are 
only five ROK jet fliers with this rating 

will impede the program. 


USAF to Evacuate 


Backstopping Gen. Kim’s force today, 
FEAF has the strategic defense of the 
area as its prime mission, but it is no 
secret that USAF plans to evacuate 
most Japanese bases at least by 1960. 
Most of these are used by Lt. Gen. 
Roger Ramey’s 5th AF with headquar- 
ters at Nagova. 

To meet the South Korean defense 
1eeds, once USAF moves out, Gen. 
Kim savs he needs at least four jet 
fighter wings. He will have half this 
strength if he can find a way to replace 
his F-51 fighters with jets. 

Gen. Kim, 39 vears old and a gradu- 
ate of the Japanese Military Academy, 
does not rest any easier because the 
Formosa area today is tending to be 
come the hub of Red air power in the 
Far East. It has been pointed out that 
in event of war, USAF bases on For- 
mosa, Okinawa and in the Philippines 
could be immobilized by atomic attack. 

In this case, bases in Japan and 
South Korea would give the American 
planes their only possible haven within 


striking distance of the enemy, well- 
entrenched on the Chinese mainland. 
Gen. Kim puts emphasis not only on 
his need for combat aircraft, but also on 
the related fields: 
e Since last fall about 80 ROK mechan 
ics have been trained in jet maintenance 
by USAF. To keep up their skills until 
the time when ROKAF has a substan- 
tial number of its own jets, they are 
working with USAF crews on 5th Al 
planes. 
e Major hangover activity for USAF 
after its planes are pulled out of Korea 
will be continuation of a new instruc- 
tion program to train South Koreans on 
the maintenance and operation of mod- 
em communications equipment, includ- 
ing a radar warning network. 


Strategic Bases 


USAF’s 6146th Advisory Group, 
headed by Col. Van H. Sladen, serves 
as the liaison between USAF and 
ROKAF. Currently, most of its work 
is concerned with the supply of hard- 
ware essential to Gen. Kim's operation. 
Pure advisory work is secondary to 
monitoring the tactical wings and tech- 
nical training, materiel problems and 
the budget. 

By 1957, work will change. 
When USAF leaves South Korea in 
force only the advisors will remain, 
ilong with a teaching staff to wind up 
the communications program. 

So far as strategic air power is con- 
cerned, Guam stands todav as the only 
permanent base for B-36 and B-47 
bombers on dutv in the Western Pa 
cific. In several thousand miles of flv- 
ing over Japan, this reporter has seen 
enough USAF base construction activ 
ity to recognize that SAC dispersal and 
midair refueling are major factors in our 
Far East program. 

A Japanese spokesman, whose state- 
ment has not been confirmed by FEAF, 
has announced that USAF will give up 
30 of its 40 bases in Japan. At least 
five of the rest, he said, will be im- 
proved to accommodate long range 
bombers. 

This announcement would appear to 
have resulted from growing Japanese 
protests over USAF base expansion 
that would require dislocation of native 
farmers from land that has been worked 
for generations by the same families. 
FEAF has recognized this problem and 
sought the government’s aid in soly- 
ing it. 


this 
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Talbott 


By Katherine Johnsen 


Washington, D.C.—Future of Has 
old E. Talbott as Secretary of the An 
l’orce rested last week on the decision 
of President Eisenhower after the Presi 
dent completes an examination of th« 
ethics involved in ‘Talbott’s partnership 
in the New York management firm of 
Paul B. Mulligan & Co. 

President Eisenhower's 
expected soon 
growing press clamor for ‘Talbott’s res 
ination from the top USAI 
The President made it clear at his 
weekly press conference that although 
he felt no laws had been violated by 
Talbott there were ethical considera 
tions that are equally important in 
qualifying a man for public office. 

As the climax of the Senate Govern 
ment Operations Subcommittee investi 
gation of the ‘Talbott-Mulligan relation 
ship with defense contractors ‘Talbott 
revealed he had resigned his partner 
ship in the New York firm and was 
“mistaken” in using USAF’ stationery, 
phones and offices in connection with 
Mulligan business. Talbott said he 
would not resign his USAF job and 
appeared to be hopeful that he could 
retain it by divesting himself of the 
Mulligan partnership. 

As a final witness, Talbott read the 
subcommittee a letter he had written 
to his partner, Paul B. Mulligan, the 
day following his first appearance. 

“As you know, during my testimony 
before the Senate Permanent Subcom- 
mittee on Investigations on July 21 
last, I informed the subcommittee that 
I would sever all my connections with 
Mulligan and Co. if in the opinion of 
the subcommittee such action would be 
desirable. 

“I have now decided that regardless 
of what the subcommittee’s action may 
be on this proposal, I will dissolve our 
partnership, and this letter is to in- 
form vou, as of today’s date, that 1 
am taking the proper legal steps to do 


decision is 
in an atmosphere of 


post 
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that our 
contains a 


realize partnership 


this. | 
agreement provision requil 
of intention to 


partnership, but I am r 


ing a ninetv-day notice 


dissolve the 
questing that 
order that dissolution may take 
the earliest practicable date 
suggest be as of the close of 
on July 31, next 

“In view of the fact 
committee still has my 


vou waive such notice in 


at 
piace at 


which | 


busine 


that the sub 
matter under 
consideration, I do not wish to take 
any public action that might be thought 
designed to cut short this investigation 
Will vou therefore not give any pub 
licitv to this letter, however, I want vou 
to know that my decision is made.” 
Talbott is expected to get a clean 
bill of health on the “‘legalitv’” of his 
actions on behalf of the Mulligan 
firm—both from President Eisenhower 
and the Senate subcommittee. But the 
propriety of his actions is likely to be 
hotly debated during the presidential 
election campaign of next 
In a subcommittee report, or in in 
dividual opinions, members of the 
Senate subcommittee are expected to 
criticize Talbott’s: 
e Participation in 


vCal 


procurement of a 


uits Mulligan, Clings to USAF 


contract with Radio Corp. of America 
by the Mulligan firm 
e Activities in soliciting business for the 
Mulligan firm 
e Profits from Aviation Corp. business 
with the Mulligan firm 

On the termination of one contract 
vith RCA in the fall of last vear, Mul 
ligan made efforts to obtain a 
ontract. Early in the negotiations, 
lalbott telephoned David Sarnoff, 
chairman of the board of RCA and an 
old acquaintance, to pave the way for 
Mulligan. ‘Talbott testified that his 
understanding was that the contract 
was to be with a division of 
RCA. Other witnesses, including Sam 
uel Ewing, counsel for RCA, and John 
Johnson, General Counsel of the Au 
Force, testified to their clear under 
standing that the contract was to be 
with RCA 
doing substantial business 
for the Air Force 

In January, Mulligan reported to 
lalbott that RCA attorneys questioned 
the ethics of a contract with a firm in 
which the Secretary of the Air Force 
was a partner and had requested a rul 
ing bv Attornev General Herbert Brow 


SCC ond 


“record 


engineering divisions of 


electronics 





Harold 


Investigating Subcommittee by Mulligan 


Force 


For Year Ended 
Jan. 31, 1948 
Jan. 31, 1949 
Jan. 31, 1950 
Jan. 31, 195] 

Jan 31, 1952 

Jan. 31, 1953 

Jan. 31, 1954 

Jan. 31, 1955 
Total 





Talbott’s Income From Firm 


Below is the gross annual income of the Paul B. Mulligan & Co. since its was 
established, showing the allocation between the two partners—Secretary of the Air 
Talbott and Paul Mulligan—as presented to the Senate Permanent 


Gross Income 


$2,033,275 


Mulligan 
$25,375 
29,837 
50.726 
67,002 
75,264 
67,163 
90,379 
91,652 


$497,398 


Talbott 
$1,417 
4,837 
25,761 
42,002 
50,264 
42,163 
65,379 
66,653 
$298,476 


$76,000 

94,825 
169,300 
269,000 
321.500 
285,500 
405,300 
411,850 














Talbott Reaction 


Secretary of the Air Force Harold 
Talbott’s activities to promote the busi- 
ness of Paul B. Mulligan and Co. have 
become a major political issue. 

Three leading newspapers demanded 
Talbott’s resignation: the New York 
limes, the Washington Post and Times 
Herald, and the Los Angeles Times. 

Sen. Wayne Morse (D.-Ore.), in a 
speech on the Senate floor paying his 
“disrespects” to Talbott declared: “Gov- 
ernment will not be clean until we can 
clean out of it men who have no greater 
appreciation of their ethical obligations 
in respect to conflict-of-interests than 
men such as Mr. Talbott.” 

Paul Butler, chairman of the Demo- 
cratic National Committee, stated: “How 
can there be any doubt as to the use 
of his (Talbott’s) 
profit ... if anything is going to be 
done to redeem Republican promises to 
maintain morality in government, it is 
up to the President to act promptly in 
the public interest.” 


office for personal 











nell before proceeding. Talbott sum 
moned USAF Counsel Johnson to his 
othce and a call was placed to RCA 
Counsel Ewing. At this point the 
testimony differs. 

In his first subcommittee appearance 
Talbott did not recall the episode. 

Under close questioning, Ewing 
stood by his testimony that Talbott had 
told him that RCA should “get off 
its high horse” and “stop being so high 
and mighty” and pointed out that “12 
or 15” other firms with defense busi 
ness had Mulligan contracts. He men 
tioned AVCO, General Analine, and 
several others, Ewing said. 

Johnson testified that the telephone 
conversation did take place and that 
Talbott recalled it after he (Johnson) 
had refreshed his memory— a fact later 
confirmed by Talbott. Neither Talbott 
nor Johnson remembered ‘Talbott’s 
mentioning firms with defense ot 
Air Force business having Mulligan 
contracts. Talbott gave as the reason 
for the call to Ewing his concern at 
having his integrity challenged. 

Johnson subsequently drafted an 
opinion upholding the legality of an 
RCA contract with Mulligan, in view 
of ‘Talbott’s connection with the firm 
and submitted it to Brownell. 

Brownell said later he told Talbott 
that “it would be against our policy 
to give any opinion to any outside 
private concern like RCA.” 

Memoranda and letters from the file 
of the Mulligan firm made it clear that 
since becoming Secretary of the Air 
Force Talbott has continued active in 
this role. Firms mentioned in the cor- 
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Russian Aircraft Pictures 


YAKOLEV copter, code-named Horse, is world’s largest service type, compares in 


bulk 


to Piasecki H-16 series. Two reciprocating engines drive this simple design. 


HORSE unloading anti-aircraft piece and prime mover shows cargo capacity of copter. Cargo 
compartment is fabric-covered; nose and tail sections are metal-skinned. 


- 


LETDOWN: Two Horses hover at Tushino. 


respondence included: Avco Corp., 
Electric Autolite Co., Baldwin-Lima 
Hamilton Co., Olin Industries, Sperry 
Corp., Colonial Airlines, Olin-Mathison 
Chemical Co., and numerous others. 

In disclosing his severance from the 
Mulligan firm, Talbott said he doubted 
if he has devoted “Two and a half 
davs out of my two and a half vears 
as Secretary” to Mulligan business. 


Serial numbers indicate at least 40 in use. 


Talbott said: “I have not done any 
thing that could be construed as dis 
honest or illegal. I have never used 
my position as Secretary to pressure 
any soul to give Mulligan business.” 

Under questioning, Talbott said that 
he has never directed the purchase of 
ircraft contrary to the recommenda 
tions of the air staff. 

When Talbott’s nomination to be 
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Pentagon Conceals 


BADGER trio roars over Tushino, showing off lines of Soviet’s in-service medium bomber 
Size and performance compare with Boeing B-47; fewer Badgers have been built 


BADGER features cranked-wing layout, two 
huge turbojets mounted at fuselage sides. 


Secretary was up for Senate confirma 
tion early in 1953, he testified that 
a formal agreement had been made “‘no 
work was to be done (by the Mulligan 
partnership) while I am in Washington, 
that had to do with defense work 
essentially.” 

It was developed at the Senate hear- 
ings that 50% of the business of one 
Mulligan client—Avco Corp.—is_ cur- 
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BEAR AND FRESCOS: 


heavy bomber escorted by sonic MiGs. 


Four-turboprop 


Defense 
Mulligan to 


1953 


Dx partment 


lL albott 


rently with the 

A letter from 
dated May 12, 

“You will be pleased to learn that 
\vco Manufacturing Company gave 
verbal approval yesterday for us to 
undertake work for them on July | 
Mr. (Victor) Emanuel originally wanted 
to handle it on a basis of a separate con 
tract for each of his How 


read 


divisions. 


ever, upon reviewing his organization, 
it was found that many of them were 
too small to be dealt with in this man- 
ner. Consequently, we are writing a 
similar 12-month contract to cover all 
of Avco.”’ 

In view of Avco’s substantial amount 
of defense work, Senators repeatedly 
whether it 
considered as 


raised the question as to 
hould not have been 
being “essentially” a defense contractor. 
Avco was recently awarded a role in 
the USAF Atlas missile program 

[wo aircraft firms figured in the 
Senate hearings 
¢ Douglas Aircraft Co. 

e Convair Division of General Dynam- 
ics Corp. 

l'albott confirmed a report by George 
Gelly, Washington representative of 
Douglas, that he had mentioned the 
work of the Mulligan firm and his con- 
nection with it at a session with Donald 
Douglas Sr., president, and Donald 
Douglas, Jr., vice president, and Gelly 
| st October 

Gelly reported to the subcommittee: 

After an exchange of greetings 
Mr. Talbott started a monologue . 
| would like to explain . In all fair 
ness to Mr. Talbott, that I have noted 

n other this one, 
that his office 
nd has had great responsibilities on 
his mind or worries, that he would 
start in and talk about them to Mr. 
Douglas, without any relationship what- 
to the were going 
to discuss ‘ 

“He mentioned that he had some 
relationship to a management engineer 
ing concern, and that it was a good 
that it was—he made 
mention of income from it, but he also, 
in the course of it, mentioned one 
company that I can remember, Rich- 
field Oil Company, as being one of 
the clients of the company 

Then he looked up all of a 
den while he was 
monologue, and with no remarks com- 
ing from Mr. Douglas, Sr. or Jr., and 
‘Why, perhaps I shouldn't 
mention this in your presence 

“When we left the office, and had 
one out in the hall, I made the com- 
ment, ‘I wonder what in the hell the 
Secretary brought up that subject for.’ 

In his testimony, Talbott vigorously 
protested that he had never entertained 
the slightest intent that Douglas should 
contract with the Mulligan firm 

lestifving that he had never ap 
proached aircraft companies for busi- 
ness, Mulligan reported to the sub- 
ommittee that he had onc session 
vith D. T. Fisher, controller of Con- 
vair. Mulligan said that the session was 
not for business purposes and that “I 
carefully explained I could do no busi- 
ness (with Convair) it was a get-to- 
gether meeting.” 


occasions besides 


when we have been in 


business we 


O CcvVvel 


business, some 


sud- 


engaged in this 


he said, 
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VORTEX GATE which helps neutralize torque 


. “ 
Republic XF-84H 
. “Be 

Makes First Flight 

Republic Aviation Corp.’s turboprop- 
powered XF-84H, designed as a super- 
sonic propeller testbed for a possible 
future highspeed propeller-driven opera- 
tional fighter-bomber aircraft made its 
first flight at Edwards AFB, Calif., July 


Company test pilot Henry G. Beaird, 
Jr., said that the XF-84H_ exhibited 
good takeoff and flight characteristics 
on its initial flight during which the 
plane went up to 20,000 ft. 

Because of its speed, range and ability 
to carry heavy loads while operating 
from very short runways, Republic 
states that the XF-84H meets require 
ments for a USAF fighter-bomber or 
Navy carrier-based dive bomber. How- 
ever, company spokesmen have refused 
to elaborate beyond this statement. In- 
dications are that the statement is 
based on company experience in jet 
fighter-bomber design, rather than on 
an actual official current or future de- 
sign specification for a _ turbo-prop- 
powered airplane. It has been reported 
that the plane would undergo carrier 
trials (AW May 3, 1954, p. 11). 

Powerplant of the XF-84H is a 5,850- 
eshp. Allison XT40-A-1, designed to 
take an afterburner. This is believed to 
be the first time a turboprop engine 
has been designed for such power aug 
mentation, 

For its testbed duties, the fighter’s 
nose separates just forward of the cock 
pit to allow installation of different 
power sections. One of these sections 
mounts the three-blade Acroproducts 
supersonic propeller. Flight tests will 
be made in the future using Curtiss and 
Hamilton Standard props. 

The single-seat XF-84H has been 
built from the start for its specialized 
duties and is not a conversion of an 
existing I-84 airframe, although it may 
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use some F-84F components. It has 
the RF-84F’s 40-deg. swept wings and 
leading edge engine air intakes. An en- 
tirely new tail mounts a “slab” one- 
piece flying stabilator atop the fin. 

Another design highlight is the com 
pany-designed ‘“‘shark-fin” vortex gate 
just behind the cockpit canopy to help 
neutralize the heavy torque set up by 
the fast-turning prop. 

The supersonic propeller has reverse 
pitch, another feature that Republic 
points out as making the XF-54H suit- 
able for tactical use. An automatic prop 
governor maintains constant engine rev- 
clutions. 


Electra Market Put 
At Several Hundred 


Burbank, Calif.—Lockheed Aircraft 
Corp.’s $225-million backlog of com 
mercial orders will extend production 
into 1960, President Robert E. Gross 
told stockholders last week. 

“No other aircraft company has an 
nounced such a sustained commercial 
program,” he commented. “No other 
company offers customers such a variety 
of transports in production—for use all 
the way from short and medium range 
travel to the longest transcontinental 
and over-ocean schedules.” 

Orders by American Airlines for 35 
Electras, by IT'WA for 24 model 1649 
Super Constellations and by Air France 
for 12 Model 1649s totaled $150-mil- 
lion, Gross said. 

He said the price to American Air 
lines of somewhat less than $2-million 
cach for 35 airplanes is based on Lock 
heed market research estimates that “‘at 
least’” several hundred Electras can_ be 
sold during the next few vears. 

“Actually,” Gross said, “We believe 
the Electra could well be required in 
the greatest quantities of any four- 
engine transport vet produced for com- 
mercial sale.” 


Toe Pad pp hgh <a ee mt at 
flight photograph of the XF-84H. 


Electra schedule calls for first flight 
in October 1957 and first delivery 10 
months later, just 30 months after 
American placed its $65-million order 
(AW June 13, p. 12). All 35. planes 
are due for deliverv bv June 1959.” 

He said that the Electra’s almost 
straight cylindrical fuselage and single 
vertical tail will result in easy produc- 
tion. Integrally stiffened wing surfaces 
carved out of a slab of aluminum will 
climinate many joints and much rivet 
ing. 

Gross said that to speed certification 
by Civil Aeronautics Administration, 
Lockheed will assign three of the first 
Electras to simultaneous flight testing. 

“By late 1959, if our sales forecasts 
materialize,”’ he said, ““we shall be build 
ing Electras at the rate of 11 a month.” 

“The Lockheed executive noted that 
the Electra design “‘permits” use of the 
Allison 501 engine but also could use 
turboprop engines of horse- 
power for even higher speed 

The 1649A will be the fastest long 
range airliner in the world, when it is 
introduced, Gross said. “Our new 
model 1649A, we believe, will be the 
first airliner that can carry a full space 
pavload against vear-around 
headwinds from any Western European 
capital nonstop to New York.” 

(Lockheed’s house organ this 
comparison between the 1649 and the 
Douglas Aircraft Co. DC-7C: “From 
Paris to New York against winter head- 
winds the 1649 will be able to flv at 
about 322 mph., compared with 2 
mph. for the DC-7C”). 

The Lockheed president 
company does not question the inevit 
ability of pure jet transports but  be- 
lieves the market for jets at present is 
more limited than the one expected for 
the Electra and is going to be more 
competitive. 

“When we feel the market is ready 
and the timing is right, we expect to 
be ready with our entry,” he promised. 
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Guided Missiles 





Matadors Operate in Desert Trials 


By Gerald Schroder 


Bitburg, Germany—Results ranging 
from excellent to sensational are re 
ported by officers who conducted the 
“Sunburst” firing tests of Martin 
TM-61 Matador missiles in Libya in 
June. Eighteen of 20 missiles delivered 
to the firing pads of the Ist ‘Tactical 
Missile Squadron passed the final “‘go- 
no go”’ test. 

Reliability of the Matador from as 
sembly through launching to target 
accuracy was termed sensational. Six 
Matadors were fired last Oct. in Libya 
by the Ist Squadron, which is based at 
Bitburg. 

The 69th Tactical Missile Squadron, 
also part of the U.S. 12th Air Force, 
and the other missile unit based in 
Germany, has not participated in 
Libyan firing tests. It did simulate 
firings on the recent “Carte Blanche’”’ 
maneuvers, under extremely unfavor 
able weather conditions with dav-long 
rain and cloudbursts. 

These maneuvers proved the excel- 
lent mobility of the weapon and its 
ability to be self-suficient and follow 
through with on-time launching sched- 
ules under most difficult conditions. 


Iron Curtain Range 


Range of the Matador 1s classified, as 
is its degree of accuracy and the guid- 
ance system, but it is said to be ac 
curate for several hundred miles, bring 
ing a deep belt of Iron Curtain territor 
within reach. 

In a combat situation, target and type 
of warhead selection would be made by 
high headquarters. Weapon is adap 
table to several types of targets. 

l'ransport vehicle serves as assembly 
jig as well as transporter of missile to 
launching pad. Assembly technicians 
uncrate, assemble and make electronic 
checks to combat-ready the 
while launch team (with wheel-mounted 
power units) do final check out. 


missile 


Launching Sequence 


Nose cone with warhead and the 
Rato bottle are added at launching pad 
Last step takes only minutes while the 
complete assembly and combat—read 
ing of missile at the launching pad 
takes somewhat under one hour. After 
missile is ready for firing, it can be held 
fire-ready for some time but not for 
ever since electronic equipment might 
burn out. 

At final go signal, missile is airborn« 
within minutes, as soon as final check 
on electronic guidance and fuel are 
completed. 
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Launching technique centers on zero 
length First the jet 
is started and gradually brought up to 
100% power. Missile is restrained by 
a hold back bolt. At critical time Rato 
is fired. Rato | power shear 
through the bol missile 
Rato carries missile well beyond aircraft 
stalling speeds, then Rato drops and 
missile flies on own Allison jet 

Critical items in the Matador system 
shelf inside 
missile and target selection van—a small 
trailer that completes electronic checks 
missile 
target 

[-33 jet trainers holding 
same electronic 
missile itself. Each launcher has its 
own hydraulic, electric and fuel system 
Number of 60 kw 
squadrons for 


launcher engine 


lus jet 


) 
t, airborning 
| 


are electronic guidance 


ind guides 

Crews oft 
trained with 
essentially 


selection vans are 


brain as 


generators used by 
power and 
tions is slightly staggering but classified 
Complex UHF-FM 


launching unit to squadron’s combat 
operational center 


communica 


svstems tie each 


Simple Maintenance 


Maintenance apparently is no prob 
Actual rat 
“very low” since missiles are never flown 
except in combat or tests. Thus there is 
no wear and tear on parts. Once the 
missile 


lem here of maintenance is 


is assembled, checked and put 
its storage life is excel 
lent Onh period checks ire ne \ 


into commission 


to assure combat ready condition 

Missiles pass the recycling tests with 
Climate thus far 
in extended storage al 
rms in the Arctic might 
unit used same 


out fail in most cases 
is not a factor 
though long t 
use problems. ‘The 
hecks in Africa 
went well 


Matadors 


following 


is in Germany and all 


hipped rr 


center 


F-101, 104 Will 


ion f an all-weathe 
C r version of the McDonnell 
Voodoo and an advan | mod 
Lockheed F-104 jet fighter 
lerated without appropriatio1 


parts 


ri 
funds by Congr 
USA 


: 
pproved b 


said tl program 
Defense Secretary ( 
Wilson, who denied ret that 
1¢ knew of pl ns to step up pr luction 
of the two AW, July 25, p. | 
Air Force also said emphasis has been 
hifted from the F-101 long range 
sion for Strategic Air Command to th 
ll-weather interceptor for Air Defense 
Command. 


h irl 


ently 


I 


and fuel cells, horizontal sta- 
vertical stabilizer, aft 
minus both 
nd engine can containing engine 

Che following are shipped in separate 
oxes: tail cone, electronic shelf (brain 
of missile), war head in one or two sec- 
tions and Rato bottle 


ruse ] ig 
bilizers section 


engine, wings, nose cone, 


Squadron Training 


Each squadron has an _ authorized 
strength of 606, including 53 officers. 

Each component of a squadron trains 
under the team concept. Basic combat 
elements are assembly, launching, arma- 
guidance. Squad- 
rons cultivate “cross training’’ so men 
in each element get trained in other ele- 
ment’s work. Exceptions are armanment 
ind guidance men who are so highly 
specialized that they don’t cross train. 
Cross training lends variety to work and 
out the 
Each squadron goes on frequent held 


ment and electronic 


rounds men’s training 

maneuvers and “hot shoots” are planned 
on twice vearly basis in Africa in future. 
Unit moral is men are proud 
of doing unusual new jobs, but some 
letdowns occur since “vou hardly 
ee the damned thing fly and don’t have 
the satisfaction of seemg your planes 
come home like fighter squadron per- 


is high 


ever 


sonnel 

Emphasis in both squadrons today is 
on extreme mobility. They are anxious 
to get away from concept of fixed instal 
may well have 
profile on them 


lations where the 
in accurat¢ 

As a consequence every stick of equip 
quickly be bundled into 
ks, trailers and jeeps for fast move. 
for combat within 
ribed minimum period. For long 
C-119s can lift entire 
guadron including knocked down 90 ft. 


cnemy\ 


ent can 


the unit is read 


nee moves 


Be Accelerated 


At the Pentagon idded 
no figures are available on perform- 
of the Voodoo interceptor 
ion but that the will carry 
iderable electronic equipment not 
lled on the escort fighter version. 
Output of the F-104 will be speeded 
vond the original schedule and initial 
than was planned 
104 will incor 
porate improvements resulting from test 
flights plus installation of the General 
Electric J79 jet engine. F-104 
tvpe aircraft have been powered by the 
Wright J65. 
Both the F-101 and F-104 are 


SPOKE smecn 


new 


plane 


yutput will be earlier 


Che new model of the I 
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into the supersonic with top speeds 
ranging from Mach 1.5 to Mach 2. 
USAF’s need for such aircraft has been 
emphasized this spring by the rapid 
technical progress of the Russian air 
force, which also resulted in accelerated 
production of the Boeing B-52 long 
range jet bomber. 

It was made clear that decision to 
emphasize the interceptor version of 
the F-101 will not interfere with plans 
to award a contract for another long 
range interceptor. Decision on_ this 
competition still is expected this sum- 
mer and recommendations are known 
to be in the hands of Air Force Secre- 
tary Harold E. Talbott, awaiting action. 


Board Fixes 33 Stops 
For West Coast Line 


First order on permanent certifica- 
tion of a local airline has been issued 
to West Coast Airlines by the Civil 
Aeronautics Board. 

The CAB named 25 of West Coast’s 
points for permanent certification and 
8 points for temporary certification un- 


der the traffic yardsticks previously an- 
nounced by the Board as a measure of 
permanency (AW June 6, p. 14.) 

The permanent certification cases of 
two other local service airlines—Trans- 
Texas Airways and Southwest Airways 
—are being processed separately because 
their renewal proceedings were nearly 
complete when the certification legisla- 
tion was enacted. 


First Step 


The West Coast show cause order is 
the first step in an accelerated certifica- 
tion program outlined by the CAB in 
June after Congress decided the feeder 
airlines should have permanent operat- 
ing authority. Objections to the order 
must be filed within fifteen davs, and 
hearings will be held limited to issues 
raised in any objections filed. 

Under the law, the major decision 
to be made bv the CAB concerns the 
status of the points served by the local 
service airlines. The law requires the 
Board to give permanent status to all 
terminal points and at least half the 
intermediate points served by each car- 
rier 





to a new Defense Department directive. 


security” will be provided. 


U. S. markets abroad. 


test. The numbers are time in years. 


A 


Manufac- 
turers 
. Preliminary performance 


. Complete _ performance 
& installation data..... (A) 
. Engine delivery for pro- 
totype aircraft. (Opera- 
tion and maintenance 
data only.). . . (B) 
. Engine delivery for pro- 
duction aircraft & de- 
livery to airlines ... . (B) plus 2 
. Production and manufac- 
turing data & drawings. . 





Defense Sets Engine Export Rules 


U. §S. jet engine manufacturers cannot sell their new power units to foreign airlines 
or license their production in other countries until they are four years old, according 


Following long and heated efforts of American engine builders to loosen the security 
wraps that have impeded commercial and foreign sales, the department has defined 
a “phased release program” for guidance in distributing information “so that adequate 


In the long run, the directive makes clear, the Navy or Air Force will decide 
whether data can be released. Changes in the international situation may accelerate 
or retard release of data about a particular engine. 

Recognizing industry efforts to facilitate commercial and foreign sales, the directive 
says the program is designed to assist in the planning of commercial sales to maintain 


In the following schedule, data marked (A) can be released on completion of the 


50-hour preliminary flight rating test. Data marked (B) can be given to commercial 
prospects when the armed forces have approved the 150-hour endurance qualification 


Security Security 
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Air- Opera- Air- 
lines 


& installation data..... (A) (B) 
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(B) plus 1 


(B) plus 2 
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CAB set a measurement of five 
passengers enplaned per day (about 300 
a month) as a reasonable justification for 
permanency. 


Tacoma Excluded 


Applying this rule, the Board pro- 
poses to grant permanent certification 
for 25 of West Coast’s points. A tem- 
porary three year certificate is proposed 
for eight of West Coast’s intermediate 
points which don’t meet the five-a-day 
standard. 

The order does not include Tacoma, 
Wash., in the certificate. West Coast’s 
present certificate names Tacoma as a 
point, but the airline has never served 
it. The CAB concludes that such a 
point is not eligible for inclusion under 
the new law. 

Points served by West Coast under 
exemption authority and routes per- 
mitted by exemption are included in 
the certificate, but the Board finds that 
the new law doesn’t provide for any 
expansion of terms or conditions in 
the present certificate. 

The CAB has emphasized that the 
question of permanency of temporar\ 
certification will have no effect on serv- 
ice to the points in a carrier’s certificate 
All points will continue to receive the 
services they presently enjoy, but those 
points with temporary status will be sub 
ject to review in three vears to deter- 
mine whether they can economically 
support local service. 


Metal Blades Tested 


For Two Helicopters 


Introduction of all-metal rotor blades 
on the Bell H-13 and Hiller H-23 heli- 
copters is likely in the near future 
pending the result of efforts to reduce 
manufacturing costs. 

USAF’s Air Research and Develop- 
ment Command said successful flight 
and whirl stand tests have been con- 
ducted at Wright Air Development 
Center on two experimental metal 
blades: 

e A steel spar blade designed and built 
by the Parsons Corp., Traverse City, 
Michigan. The spar forms the leading 
edge of the blade, to which aluminum 
skins are fastened to form the aft sec 
tion. 

eA bonded metal blade produced by 
the Helicopter Division of Bell Aircraft 
Corp., Ft. Worth, Texas. 

ARDC said the new blades will be 
stronger, lighter and more practical than 
wooden blades. Major point in their 
favor is individual interchangability, 
making it possible to replace a single 
damaged blade without installing a 
whole new set of balanced blades 

Production and maintenance 
also will be reduced, according to 


ARDC. 


costs 
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GOVERNMI 


Just as early Americans depended on tl 


steady hands of pioneers like Daniel Boone 


to new frontiers, so today do Americans de pend on present day 
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pioneers in science and industry to 


frontiers of security, through progress 


At Rheem we are proud to play a part in this progress and 
, pro; 


proud, too, of the record of dependability we have established 


in research, engineering and production. Low per-unit cost 


and on-time completion schedules are routine at Rheem 


Rheem's integrated Government Products facilities are present 


in quality development and production on air frames, missile 
and jet-engine components, airborne ordnance, electronics 


and ordnance materiel. 
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BIGGER WING enables the English Electric Canberra Mk. 9 to climb and cruise at very 


high altitudes on long range photo reconnaissance missions 
each tip, and the chord is increased at the root 
Operational height is secret, but Olympus-powered Canberra hold 


Wing is extended two feet at 
Rolls-Royce Avon engines power the Mk. 9 


record of 63.668 ft 


Senators Are Hurrying Second 


Airport Plans for 


Senate Commerce Committee aimed 
to gct action on construction of a secon 
airport for the nation’s capital in the 
limited time before the 
Congress 

In view of the increasing cong: 
tion at Washington National Airport 
there was general agreement at hearings 
before Commerce’s Aviation Subcom 
mittee on the urgent need for an al 
ternate facility. 

Senators were skeptical of the Ad 
ministration’s plan, presented by Un 
der Secretary of Commerce for Trans- 
portation, Louis Rothschild. Under th 
Rothschild plar, some combination of 
local governments—Maryland, Virginia 
District of Columbia, or 
would take the initiative by forming 
an “authority” after the pattern of 
the Port of New York Authority to 
finance 50% of the cost of a seco 
airport by bond issues bearing 3.5‘ 
interest. The federal government would 
make a grant to cover the remaining 
50% cost. The authority would pur 
chase Washington National and ope: 
ate it jointly with the new airport 


idjournment of 


counties 


] 
1 


Senators Object 


With an increase in user fees at 
Washington National, now “totally in 
adequate,” Rothschild said, the joint 
operation could be a paying proposi 
tion. 

He said that the fee boosts at 
Washington National are “inevitable 
regardless of the second airport issue.” 

The main objection raised by sena 
tors to the Administration plan is 
that it would take too long. Before the 
local governments could agree on a 
project and state legislatures passed 
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He argued that a direct federal 
priation for construction of 
irport would not onlv mak 
quick construction. but would 
the additional cost for 
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New Airport Need 


Civil Aeronautics Board’s chairman, 
Ross Rizley, took no position on th 
plan presented by Rothschild His 
testimony simply stressed the need for 
1 second airport 

“Air carrier trafic at Washington 
National has already reached the point 
where a threat to adequacy of service i 
present. It is merely a matter of timc 
when growth of air transportation ser 
ice into and out of Washington will 
be throttled by lack of airport facilities 
Friendship Airport may offer a slight 
uid to this situation, but we do not be 
lieve it is the Accordingly, th« 
Board is of the opinion that a second 
uirport for the Washington area will 

in the near future if the 


inswel 


of air transportation 
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Every Kind 
Quick Delivery 


Plates, Structurals, 


Bars, Sheets, Tubes, etc. 
Carbon, Alloy, Stainless 
Steels, Babbitt Metal. 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants 
New York, Boston, Philadelphia, 
Charlotte, Detroit, Cincinnati, Cleve- 
land, Pittsburgh, Buffalo, Milwau- 
kee, Chicago, St. Louis, Seattle, 
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DROOPED TAIL allows Republic RF-84F 
to fit tightly under GRB-36 carrier. 


USAF Testing Ficon 
Combat Readiness 


Combat readiness of USAF’s radical 
Ficon concept will be tested by the im 
proved GRB-36 pictured on these pages 
operating with a tactically operational saves we FO 
Ri public RF-84F reconnaissance-fighter. ie we 

Ihe trials will mark the first time the 
new combination has been paired; earlier 
tests (AW Aug. 31, 1953, p. 12) were 
made with a RB-36D and a YRF-84F. 

The new GRB-36 has improved tra- 
peze and bomb-bay fairing doors dc 
signed to speed the mid-air launching 
and retrieving operations. 

[rials will include launching and re- 
trieving during day and night in all types _ 
of weather and at varying altitudes. oie 

In night retrieving, the pilots agree 1. GIANT CONVAIR GRB-36 aircraft carrier stands nose-down on its loading platform to receive 
by radio on a rendezvous and a set alti- sai sd 
tude. The fighter pilot lines his plane ———_— cee 
up with the bomber’s formation lights. 
The GRB-36’s bomb bay is illuminated 
and a spotlight pinpoints the carrier’s 
trapeze, which is engaged by a retract- 
able hook on the fighter’s nose. 

The Ficon concept is designed to 
allow extra long range highspeed aerial 
reconnaissance and nuclear weapons de- 
livery with maximum safety. 

The U.S. Air Force has activated its 
initial GRB-36 Strategic Reconnaissance 
Wing, the 99th, at Fairchild AFB, 
Spokane, Wash. The unit will be 
teamed with Thunderflashes of the 91st 
Strategic Reconnaissance Squadron, 
Great Falls AFB, Mont. 

Convair hopes to get USAF orders 
to convert earlier GRB-36s into the new — 
improved configuration. 2. RF-84F IS HOISTED into GRB-36. Thunderflash has a retractable hook atop its nose. 
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Republic RF-84F “parasite.” This is first use of a tactical RF-84F in Ficon trial; previous tests used a prototype Thunderflash 
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3. SNUG UNDER GRB-36, RF-5S4F “parasite” awaits takeoff. Reconnaissance-fighter’s tail fits into slit in Convair’s bomb bay. 
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Air Forces give McDonnell’s new debutante a big rush! 


TEMCO HELPS PRODUCE 
POPULAR F-101 VOODOO 


When the F-101 made her first public bow, she was 
already a much sought after plane. Designed as a 
long-range fighter, the Voodoo will first be assigned 
to the Strategic Air Command to escort our jet 
bombers. But interceptor and tactical air groups also 
are casting covetous looks at this big new jet. Report- 
edly the most powerful fighter in the world capable 
of cruising at well over the speed of sound for hours, 
she is wanted for defense against bombers and for 
use as a supersonic fighter-bomber. 


To facilitate production of this important plane, 
TEMCO was called upon to fabricate aft fuselage 
sections. The award of this contract indicates the 
thoroughly satisfactory manner in which TEMCO 
has been handling work on another McDonnell fighter, 
the F3H Demon, and further establishes TEMCO’s 
reputation for producing a quality product, on 
schedule, at the lowest possible cost. 


Final assembly and inspection of aft fuselage 
section of F-101 prior to delivery to McDonnell. 


ENGINEERS .../f you are interested in a position with a growing 
weapon systems organization, write full particulars to E. J. Horton, Jr., 
Engineering Personnel, TEMCO Aircraft Corporation, P. O. Box 6191, 


Dallas 2, Texas. DALLAS, TEXAS 
_—a_ll ora OE OTTO eee ee 
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BY ADJUSTING CONTROLS on side of NACA F-86 nr pilot can simulate flying characteristics of pony still on the drawing board 


Variable-Stability Planes Preview 


Future Handling Characteristics 


By William J. Coughlin 


Moffett Field, Calit.—In one of the nation’s most unusual flight test 
programs, National Advisory Committee for Aeronautics is testing in actual 
flight the stability and control characteristics of many aircraft not yet out 
of the drawing board stage. 

This is made possible by the use of test aircraft whose normal sta- 
bility can be varied in flight to simulate lateral and directional] characteristics 
of other aircraft, even those which have not yet flown. 

The two test aircraft, Grumman 
F6F-3 and North American F-86A, are _ nial inspection, NAC 
important research tools in NACA’s © stability 
effort to probe the increasingly critical est diff 
stability and control problems of super ucce wry 
sonic flight. +, p. 12 

Other work on variable-stabilitv ait ty 
craft is being done at Cornell Aecronau craft is perm tting 
tical Laboratory. CAL’s current program in these fields which 
involves flight tests of a Lockheed ymplished in any other vw 
I’-94A and a Douglas B-26 to develop, p wo 
criteria for handling characteristics of ‘Redesigned’ Aircraft 
classes of airplanes. Earlier CAL work NACA res¢ 
was done with a Grumman F6F-5. servomec! 

At the recent Ames Laboratory tricn 
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the test aircraft the same stability dif- 
ferences which would be brought about 
ictual changes in configuration, 
hus, it is pos ible to flight test, for 
nple, the effect of a larger tail on 
tability 
NACA researchers have long felt 
that if you can produce the cffect of 
1 larger tail, it is possible while holding 
that constant to proceed to simulation 
1 change in dihedral. Thus, by 
servomechanisms to affect other 
derivatives, the researchers can, 
limits, simulate the handling 
of an entirely different 


V-S uircraft can be “‘re 
’ so that it flies like something 

By adjusting control knobs in the 
kpit of the F6F, its pilot can com 
vith an urplan that flies somewhat 
1 Lockheed P-38, a North Americar 
even a Convair B-58 super 
bomber. This can be done in 


\bviously, there are limits to such 
ange It will never be possible to 
iange an F-86 so that it handles ex- 
tly like an F-100. But it might be 
hanged enough so that it handles some- 


what like a Super Sabre in a Dutch 
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roll, or simulates certain dangerous 
coupling characteristics. 
Here are some of the things these un- 
usual airplanes can be used for 
¢ Prototype simulation. The aircraft 
can be set up to match the predicted 
behavior of a prototype. This has been 
done in the case of the B-58, for exam- 
ple. While the F6F and the F-86 can- 
not explore all the characteristics of a 
forthcoming aircraft, they can simulate 
certain subsonic and supersonic char- 
acteristics. 
e Design criteria. The probable dy- 
namic-stability behavior for a large class 
ini of future aircraft can be explored with- 
ee out building any of the aircraft. “It will 
VANES on Hellcat’s right wing generate sideslip signals to variable-stability system. give the designer a little feel for what 
he will have to watch out for,” says 
flight research engineer William Kauff 
man. Advantage over computers here is 
in actual flight testing. 
e Test and development of stability aug- 
mentors. Since the research use of the 
variable-stabilitv aircraft is similar to 
the technique used in fixing an unac- 
ceptable aircraft with stability augmen- 
tors and vaw dampers, much of the 
program is applicable to the design of 
these items. The variable-stabilitv equip 
ment used on the test aircraft is in 
effect a powerful and versatile stabilits 
augmentor. Ames pilots, in fact, often 
use the equipment in flight to improve 
the inherent characteristics of the F6F 
itself. 
Use of the aircraft is not limited to 


NACA pilots. More than 40 NACA, in- 
dustrv and militarv pilots have logged 
more than 400 hr. in the variable-sta- 
bilitv aircraft. 


Typical Program 


This is how these planes are used 
in a program of prototype simulation 
for a contractor: 

Che airframe designer describes the 
areas of his design—such as lateral sta- 
bilitv—which he believes may give trou- 
ble. 

[he contractor’s test pilot and acro 
dynamicist visit Ames to take part 
in the research program. The variable 
stability aircraft is set up to match the 
predicted unusual behavior. In doing 
this, the Ames researchers draw on their 
extensive background of actual flight 


Sum calibration experience, together with 
& rf — Qr” the designer’s own computations 
= ee ae + 5 > Che aircraft then is “tuned up” in 
’ ad flight to match even more closely. At 
ip times, results of the flight test program 
have matched exactly analog computer 
predictions. 

During a three to five-day program, 
the contractor’s own test pilot flies the 
variable-stability aircraft and _ reports 
back to the company on the flights 
This has the added advantage of en- 
abling a test pilot to become acquainted 
with the perhaps unusual handling qual 
ities of the prototype which he later 


HELLCAT STABILITY SYSTEM embraces both aileron and rudder adjustments, Knobs 


permit sideslip input to ailerons, rudder; yawing velocity input can be fed into rudder. 
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A new kind of airplane 
makes the hewe 


ee. with a new kind of power 
transmission designed and 
built by FOOTE BROS. 


A revolutionary aircraft, McDonnell’s XV-1 Converti- 
plane, recently made news by completing the first success- 
ful conversion from vertical to horizontal flight...a 
totally new concept of flight which combines the vertical 
flight characteristics of a helicopter with the speed and 
range of a conventional fixed wing aircraft. 





To help put this remarkable aircraft in the air required a 
completely new kind of power transmission for the pusher 
propeller and the rotor which is driven by pressure jets 
located at the tip of each of the three blades. McDonnell 
called on Foote Bros. to design and build this highly 
intricate transmission. The successful flight of the XV-1 
is ample testimony to the skill and capacity of Foote Bros. 
to meet the exacting needs of America’s great aircraft 
manufacturers. It will pay you to see Foote Bros. first— 
the right place to bring your power transmission and 
mechanical actuator problems! 
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FODTESBROS. 





Beller Power Tratemmission Through Boller Bears 
Since 1859 


Foote Bros. Gear and Machine Corporation 
4545 South Western Boulevard 
Dept. GI, Chicago, Illinois 


; FODTE BROS, : 

\ Duti-Rated® This trademark stands 

\. UFETINE GEARING for the finest industrial 
a, gearing made! 


T.M, REG. U.S. PAT, OFF. 
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PART OF V-S DRIVE MECHANISM is housed in lump at base of F-86A’s fin. The vane 


which generates sideslip signals in the system is positioned beneath the engine’s inlet lip. 


will take up on its first flight. 

At least one company pilot reported 
back to Ames researchers that on the 
initial flight of a new supersonic air- 
craft he recognized handling characteris 
tics already experienced on the Ames 
variable-stability aircraft. 

“This has the value of training the 
pilot in handling the prototype before 
it flies,” say Kauffman. “That is, within 
the limits of the characteristics which 
are being studied. It gives the pilot a 
familiarity with regions of unfamiliar 
behavior.” 

In some cases, there may be no 
attempt to match the exact aircraft re 
sponses. In one specific instance, a 
company wished to know the effect of 
sideslip on the pilot in a new design 
with the cockpit located far forward. 
It is impossible to match both sideslip 
and side acceleration in the variable- 
stability aircraft. But the Ames research 
ers felt, and the company agree, that it 
was the effect of the response that was 





of interest here rather than the response 
itself. 

Therefore the controls were set to 
provide similar side acceleration on the 
pilot, without regard to the amount of 
sideslip, since it is this end effect which 
is of most concern to a pilot. 

At the conclusion of such flight test 
programs, NACA makes only informal 
recommendations to the airframe manu 
facturer. It is up to the contractor to 
work out the necessary design compro 
mises. 

Related to the prototvpe-simulation 
work at Ames are the “fix” programs 
sometimes necessary on new aircraft 
When stability and control problems 
developed in the North American F-100, 
for example, the variable-stability ait 
craft were used in working out the 
“fixes.” 

In the case of highspeed supersonic 
aircraft, behavior can be simulated in 
the F6F and F-86 which in the actual 
aircraft might well destroy the airplane 


HELLCAT CONTROLS: Knobs adjust rolling input velocity to the ailerons and rudder. 
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During contractor programs, NACA 
5 > 
provides ground radio contact and chase 
aircraft when necessary. 


Test Equipment 


Although the strange assortment of 
plumbing and control knobs in the F6! 
cockpit has been described as a “‘pilot’s 
nightmare,” the contractor's test pilot 
can be checked out in the variable-sta 
bility aircraft in half a day. 

The F-86, second aircraft put into use 
in the research effort, is more neatly 
laid out. It is, however, equipped with 
the variable-stability system for only 
the rudder. 

lhe type of equipment used to vary 
the stability of the Ames aircraft is simi 
lar for both lateral and directional 
changes. 

In the case of the rudder control sys 
tem, the pilot’s system is conventional 
with the exception of a differential link- 
age in the connection between the 
rudder pedals and the rudder itself. This 
permits the pilot to actuate the rudder 
at the same time that the servo in the 
system does. The total rudder motion 
thus is the sum of the pilot-applied 
and servo-applied motions. While the 
pilot retains control of the rudder, the 
directional stability is altered bv the 
vawing moments produced by the servo 
system. 

A sideslip vane feeds signals clectri- 
cally to the servo-mechanism, which 
moves the rudder to produce the effects 
desired. 

The pilot controls the servo system 
by means of knobs in the cockpit which 
can be adjusted in flight. 

Changes in apparent vaw-damping ar 
produced in much the same way by 
means of a rate gvro which senses the 
rolling or vawing velocity. A_ similar 
lileron drive system in the F6F pro 
duces changes in rolling moment 

“Poor damping has been of particular 
research interest because of the trend 
in that direction associated with mod 
ern airplane configurations and in 
creased flight speeds and altitudes,” says 
flight researcher Kauffman. “On_ the 
other hand, the high-damping region 1s 
also of interest in connection with r 
lated applications of powerful yaw 
dampers.” 

Studies of such factors as roll-to-vaw 
coupling also are of great importance 
at a time when difficulties in this r 
gion are plaguing highspeed supersonic 
aircraft 

“It should be noted that the variabk 
stability airplanes have provided con 
siderable early flight experience in such 
regions at the time they were just being 
encountered in operational aircraft de 
sign,” says Kauffman. “This flight ex- 
perience has been widely distributed 
among pilots from Ames and other lab 
oratories, to the Air Force, the Navy, 
and aircraft companies.” 
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It heralds a new role for the airship 


ToP this latest Goodyear ZPG-2W blimp is a radar 
A “bonnet”—an important innovation which adapts 
the versatile airships for specialized aircraft early- 
warning service. 

One of our defense problems is to determine the 
best aerial picket that can be established and main- 
tained at a minimum expenditure of money and man 
power — and airships are showing great promise in 


this field. 


So now, in addition to being a vital part of our anti- 
submarine warfare service, the airship emerges as a 


potential dual threat to a would-be enemy—adds a new 


dimension to the old warning: “One, if by land, and 


two, if by sea!” 


As a member of the early-warning team, the “2 W” 
possesses a tremendous advantage for this type of serv- 
ice—that of “station keeping” qualities. 

Its ability to remain on station is unrivaled by any 
other aircraft in the world. Thus, through utilization 
of the airship, fewer units would be required to main- 
tain a continuous picket patrol. 

The airship’s weapons are formidable. The airship’s 
role is vital. Goodyear Aircraft Corporation, Plants in 
Akron, Ohio, and Litchfield Park, Arizona. 


GOODZYEAR AIRCRAFT 


sy THE TEAM TO TEAM WITH in 
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WHEREVER YOU FIND AIRPOWER, 
you’Lt FIND LINK! 


Learning to tame a Banshee takes time and training! 


But, Link’s F2H-2 and F2H-3 Jet Flight Simulators help U.S. Navy pilots train in conditions 


exactly similar to actual flight in these combat-proven McDonnell jet fighters. Developed under basic Link patents, the 


F2H-2 and F2H-3 Jet Flight Simulators are 
used in stationary and mobile units to help 
U.S. Navy pilots train for jet flight. 


By means of intricate electronic instruments, Link re-creates all of 
the Banshee’s flight characteristics. U.S. Navy pilots learn 
jet fighter tactics and aerial combat at sub-sonic speeds. They practice 
carrier landings and take-offs, learning to know their plane so completely 


that even their first actual flight will seem almost routine. 
LINK INVITES APPLICATIONS FROM 


Once again, Link keeps pace with progress, helping our armed forces to defend America. QUALIFIED ENGINEERS AND ORAFTSMEN. 


LINK AVIATION, INC 


Manufacturers of world-famous Link trainers and simulators (such 
as F3D, B-47, F-89, F2H-2, F2H-3) * simulated aircraft instruments 
specialized computers ¢ servo mechanisms * computer components 
gear boxes ¢ friction over-drive clutches * precision potentiometers 
ratio voltmeters * phase angle meters * and other electronic devices 


BINGHAMTON—NEW YORK 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 














Cermet Application val RE a a 
Process Developed 95,000 


A rapid, economical process for ap Ree 
plying chromium-boron-nickel cermet 90,000 1 - Se. oe | 


coatings to metal bases has _ been 

evolved by the National Bureau of 85,000 4 _— 4 = 
Standards’ enameled metals laborator 
Chromium-boron-nickel lavers have 



























































been used extensively in recent years 80,000 ;-_—_++— —— oman on ' 
as hard facings for metal parts subject | 
to severe erosion and oxidation 75,000 }—— —— 

The cermet coatings, developed by 
D. G. Moore and J. R. Cuthill, ar 
said to be resistant to thermal shock, 70,000 F- : cen inven 1 
oxidation, weakening or softening at 
high temperatures, and to possess som | 
degree of ductility. ‘ ROOM TEMP. 1,000 1,200 1,400 

i TEMPERATURES 

NAA to Build Fourth Shear strength of A-286 Rivet blanks after heat treat- 


Nuclear Reactor ment from 1000°-1400° F. for eight hours at 4 cycles. 


\ medical nuclear reactor to be de 
signed and built by North American 


Aviation’s Nuclear Engineering and NOW—FROM DU PONT: 


Manufacturing Division for the Univer 
sity of California at Los Angeles will 
bring to four the total number of atomi NEW SUPERALLOY AIRCRAFT RIVET 
reactors constructed by NAA. 
RETAINS STRENGTH UP TO [400°F. 
+ 
' one at the firm’s Downey plant and 


Two solution-type reactors built by 
NAA for Atomic Energy Commrssion 

the other at the Livermore Research ONE-PIECE FASTENER IDEAL FOR JET OR MISSILE APPLICATIONS 
Laboratory.” A third, a sodium-graphit 











research work are already in operation 


reactor known as the Sodium R te Jets slashing along at 7,000 m.p.h. 40 miles above the earth—that’s a 
Experiment and financed jointly by picture of the near future recently drawn by a leading design specialist. 
NAA and AEC, is scheduled to go int To help make that vision reality, Du Pont presents the A-286 Super- 
operation next year. illov Aircraft Rivet—the strongest Du Pont Rivet ever made 
The new reactor at UCLA’s Los An Chis quickly installed fastener keeps its high strength both tensile 
geles Medical Center will produce and shear—in temperatures up to 1400° F. (See graph on shear strength ss 
gamma rays and neutrons for cancer above.) In fact, Rivets actually increase in strength as they’re “‘cycled,”’ 
therapy and is expected to serve just as they are in jet applications. And, of course, the A-286 Superalloy 
variety of other purposes has all the family advantages of a Du Pont Rivet. A one-piece fastener 
with nothing to shake loose, it is easily set—open or blind—from the 
" . ss head side only. No bucking bar or after-finishing is ever necessary. 
Republic Engineers Superalloy is a metal combination especi illy designed to meet the 
. needs of superspeeds. Sturdy, durable, highly heat- and corrosion-re- 
Off to Atom Schools sistant, it is the ideal composition for an Aircraft Rivet. In jet engines, 


guided missiles or any job where high strength with high heat resistance 


Republic Aviation Corp.’s nucl 


is required, use the new Du Pont A-286 Superalloy Aircraft Rivet.* To 
training program is sending two mor 


obtain information and specifications on this amazingly advanced de- 
velopment write: E. I. du Pont de Nemours & Co. (Inc.), Explosives 
Dept., Wilmington 98, Delawar: 


Some sizes still experimental 


engineers to specialized schools for edu 
cation im atomic aspects of aircraft 
design. 

John Cangelosi, an aerodynamic 
gineer at RAC, has been assigned t 


the School of Reactor Technology, Oak _ er 
Ridge, Tenn., for one vear starting in —~~aniliieh fst — 
September. His predecessor it Oak , oes 








Ridge, Walter Barron, is also an acr High jet fl ying temperatures create = 
dynamics engineer new problems. A-286 Superalloy Rivet 
‘ g 


~1° ; helps break the heat barrier safely 
Clifford Berninger, research enginee: 


will attend the first class of the School 


of Nuclear Science and Engineering of DU PONT AIRCRAFT RIVETS 


the Argonne National Laboratory, Uni 


versity of Chicago. 
Republic’s interest in nuclear aspect A Product of Du Pont Research 


stems from the atomic-bomb capabilities wren 
of its F-84G and F-84F. BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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‘Light’ on Tacan 


his is in connection with your editorial 
“Light on Tacan Row” in the June 20 
Aviation Week, (p. 102). 

Your editorial gives me the impression 
that you have just discovered That Letter, 
and that you now have, for the first time, 
true and irrefutable justification for a pro 
gram of ““Tacan from here to the moon, and 
down with everything else.” 

First, you could have easily and quickly 
determined that That Letter is neither 
newly-revealed (as you apparently want your 
readers to believe), or particularly significant 
It was put in the public record during the 
course of the Congressional hearings on the 
subject, and was discussed at some length 
That same record—if you’d bother to study 
it—would show you the true significance at 
tached to That Letter. Unfortunately, it’s 
not the significance—the “important ray of 


PRECISION , light,”” as you put it—that you'd like to have 
your readers believe 


= I'he House Interstate and Foreign Com 
GEARS &% merce committee didn’t do a back flip over 
fe That Letter, and neither did the Military 
4 Operations Subcommittee of the House 
Committee on Government Operations (in 
QUANTITY OUTPUT at : whose report you apparently got your first 

the Mechanical Division look at this devastating document) 
of General Mills 1s a , pote, Your editorial indicates you have manu 
to toleo02 total com- : ‘Sy " a the bce en ray of light” with 
ste error). out having concerned yourself much with 
posi 2 the complete record. You say this document 
one a “gives the complete lie to the charge that 
the Commerce Department and the Civil 
Acronautics Administration were unawaré 
until shortly before the 1955 row erupted 
that Tacan was being developed and would 
cause serious conflict with their own DMI 
program.” You yourself manufactured the 
construction of that statement, and it’s sim 
ply not accurate. Everyone knows now that 
Individual gears or complete assembled trains— both the CAA and Commerce were awaré 
General Mills can produce them for you with a pre- betes dovehooes a oe oe 
cision that’s unsurpassed anywhere. Many of our But what a little judicious reporting would 


gear-making machines—hobbers, shapers, shavers, quickly have shown you was that (1) Tacan 
bevel gear generators—were specially built to our was always highly classified, (2) was described 
standard f os baile By 7 to. da to the civil agencies as being solely and ex 

ards of precision or repul y us to do finer clusively a tactical system (which is where 


work than the original designer visualized. its very name comes from), and hence could 
Special inspection devices, many of our own de- | not even be discussed with civilians; and (3) 
sions snail munel pean. mer et al that the Common System could and should 
gn, m precise standards on high-volume | go right ahead with VOR-DME as it always 
work. In addition, our gear assembly specialists are had 
experienced in selecting and matching gears into It would only have taken you one phone 
trains with virtually imperceptible backlash. call to determine that the military them- 
7 ; z . | selves were continuously a party to the de- 
We'd like to quote on your special gear require- | velopment and implementation of VOR- 
ments. Write, wire or phone: Mechanical Division of DME throughout the U.S. as the Common 
System radio navigation aid. You could have 


General Mills, Dept. AW-12, 1620 Central Avenue, 
| quickly determined that the military hav 


Minneapolis 13, Minn. GRanville 8811 | for years been participating in ACC activi- 
ties, and that the ACC has been devotins 











r tolerances are held to 


Angula 
minute of arc 
on production runs. 


(total accumulative error) 











Aviation Week welcomes the opin- 


ILLUSTRATED BOOKLET gives full details of ion of its readers on the issues 
the facilities, personnel and experience available raised in the magazine’s editorial col- 
to you at the Mechanical Division of General umns. Address letters to the Editor, 


Mills. Write for your free copy. Aviation Week, 330 W. 42 St., New 
York 36, N. Y. Try to keep letters 


under 500 words and give a genuine 
identification. We will not print 
anonymous letters, but names of 


MECHANICAL DIVISION OF General Mills. Ine writers will be withheld on request. 
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<q DUNLOP FIRST: 
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FIRST TURBO-PROP AIRCRAFT IN U. S. AIRLINE SERVICE 


2pital WISCOUNT 


AIRLINES IS EQUIPPED WITH 


It is fitting that Capital Airlines’ new WwW iF © | 
fleet of Turbo-Prop Viscounts rely Dp U 
on many Dunlop products, includ- 

ing Dunlop Tires, Wheels, Brakes and Maxaret TT Vf RM E 7 


Anti-Skid Units for safe landings and take-offs. 
Dunlop made the first pneumatic tire and has paced WHEELS. BRAKES, MAXARET 
the industry in quality ever since. 
, ANTI-SKID UNITS, WINDSHIELD 
Dunlop Tires hold every world’s land speed record 


since 1929. In the air, Dunlop products are used on many WIPERS, COGN Ce, a 


of the world's fastest military and commercial planes. HOSE AND DE-ICING EQUIPMENT 


FOR FULL INFORMATION, WRITE 
AVIATION DIVISION 
DUNLOP TIRE AND RUBBER CORPORATION 
Factory and Executive Offices, Buffalo 5, N. Y¥. 





Ideas... 


15,000 different types and sizes of LINE SUPPORT CLIPS, LINE SUPPORT 

BLOCKS and HARNESS STRAPS for positive, vibration-free support in aircraft, marine 
and industrial installations. 
Consider the advantages of standardization — completeness of line — a smaller and 
more flexible inventory — quick and easy training of personnel — safety — 


durability — interchangeability — ECONOMY 


ADEL 


... Specify ADEL 
Complete Catalog available upon request 


Direct inquiries to Huntington Division 
1444 Washington Avenue 
Huntington 4, West Virginia 


Burbank, California 


Canada: Railway & Power 
Engineering Corporation, Limited 





Ate Acie me Miele) qh am@elsia ii:i. ic) 


slic Bisl-Maalla-14(- 
ee Plastic’ 


just waiting for your letter of request! 
This is the fabulous plastic that you cut 
from soft sheets soften in a liq xid sof 
tener, mold or shape any way you want 
and let it harden—that’s all! ‘‘Celastic 

has a million uses, you'll be interested 
in at least one of them. So, write now 
for your copy of this free booklet, it will 
be sent to you by return mail 


Saar... 
gp SAU 





GRAND BOULEVARD, DEER PARK, NEW YORK 











“Get Your Air the Positive Way” 


USED BY 
THE AIRCRAFT INDUSTRY FOR: 


e Jet Engine Starters 
@ Cabin Pressurization 


@ Simulated Altitude 
Conditions 


@ Ground Air Conditioners 


a . ie 


SUTORBILT 


CORPORATION 


2008 East Slauson Avenue 
Los Angeles 58, Calif. 


Main Plant: LUdiow 7-2228 
Sales Office: LOgan 8-2226 











@ LETTERS 


the bulk of its efforts to establishing and 
implementing the Common System (VOR- 
DME, in other words). 

And if you’d asked just one more ques- 
tion on the phone you'd have found that the 
“sudden revelation” behind the 1955 row 
to which you refer was that the military had 
secretly decided to switch their concept of 
Tacan from an exclusively-tactical device -to 
a Common System device. Anyone who 
knows this history could have told you 
quickly and simply that the military made 
this decision about the Common System 
without the knowledge of a substantial ma- 
jority of all the “common” civilians in- 
volved—including the State Department, 
CAB, the ICAO nations, the civil users in 
the United States, and so on. All this in 
formation apparently escaped your best 
cfforts. 

That “ray of light” letter did nothing 
more than recognize a potentially-dangerous 
conflict between Tacan and VOR-DME 
The fact that the civil agencies participated 
in this correspondence should in itself serve 
to tell you that they too were aware of the 
hazard. And any cursory study of the record 
on your part also will show you that the 
only reason the civil people proceeded with 
VOR-DME was because they had the i 
peated assurances from the military that 
l'acan would be tactical only, and hence 
would not conflict 

The moment it was revealed that th« 
military had secretly changed their planning 
for Tacan to include the Common System 
was the moment the serious conflict devel 
oped, and the controversy exploded 

Max KARAN1 

Assistant General Manager 
Aircraft Owners & Pilots Assn. 
Washington 14, D. C 


Horsepower Confusion 


I refer you to your column in the July 18 
issue where, at page 30, you ask: “ what's 
wrong with just plain horsepower? g 
gesting it as a fit unit for universal measure- 
ment 

What's wrong with “just plain horse- 

power’? 
Io answer this would take an hour; 
But though no poet (and I know it) 
And a demi-engineer 
What a fractured career!) 
My humble experience 
Permits me to say 
Ihere’s ternfic variance 
In Horsepower today 
Let’s start with a Ford in the USA 
Rate it at ninety (to exemplify), 
lake it to England and nght away 
It’s reduced to thirty and then try 
It m France where its chevaux 
Are down to twenty or below 
Now I can’t tell you what's meant. 
Is it Brake Mean Efficient? 
Or Rated? 
Perhaps Calibrated? 
Chey may use a galvanometer 
Or simply the thermometer. 
Possibly they multiply 
The stroke by the bore 
But certainly they mystify 
Your readers by the score! 
Acrrep L. Wout 
Wolf, Block, Schorr and Solis-Cohen 
'welfth Floor, Packard Building 
Philadelphia 2, Pa. 
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“The landing Gear Switch’ 
Widely used in modern com- 
mercial and rnilitary aircraft 
to control and indicate land- 
ing gear movements. Meets 
military specifications. 


DOUGLAS GETS DEPENDABLE SWITCHING ON THE RB-66 Air 


Force-Douglas 


Bomber with Electro-Snap Hermetically-Sealed 


Limit Switches. Close-up of RB-66 nose gear assembly shows 
how Electro-Snap Switch is mounted to indicate when gear is 


locked down 


-». dependable because it’s 


hermetically -seaied 


Is the nose gear down and locked? 


There can be no guesswork here— 
and there isn’t with this Electro- 
Snap Hermetically - Sealed Limit 
Switch to give the answer. It’s al- 
ways on the job—regardless of the 
environment! Sudden changes of 
temperature or pressure have no 
effect on the switch’s operation be- 
cause both electrical and mechanical 
components are sealed in a dry, inert 
gas. Temperature cycling can’t cause 
condensation inside the case; the 


by ELECTRO-SNAP 


switch can’t freeze because all mois- 
ture is sealed out. Hermetic sealing 
also protects against oil saturation, 
dirt tampering, mis-adjustment and 
extreme temperatures (—100° F. to 
+. 250° F.). The switch even resists 
jamming due to ice formation on the 
outside case. 

This is one of the many hermetically- 
sealed limit switches made by 
Electro-Snap for aircraft use. For 
complete details, see our catalog in 
Sweet’s and send us a description of 
your requirements, 


ELECTRO-SNAP swiTCH AND MFG. CO. 


The Leading Line of Hérmetically-Sealed 4218 W. Loke St. 
Aircraft Switches for Every Application 


Flap Switch 

When flap closes and de- 
presses actuator, switch si- 
multaneously operates four 
10 amp, 30v DC circuits. 


Rocket Switch 


Now used in today’s newest 
fighters for indicator and se- 


quence 


tubes. 


circuits 


in 


rocket 


Fuel Tank Transfer Switch 
Extra-dependable four circuit 
hermetic switch for use in 
cockpit. Fits AN type toggle 
mounting. 


o Chicago 24, Ill. 


Turret Switch 

Rotary actuator gives long 
over - travel, flexibility in 
mounting. Extremely com- 
pact, lightweight case. 
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AVIONICS 





MIGHTY MIDGET, the tiny transistor shown extreme right, poses an increasing threat to 
the long-established vacuum tubes in avionics equipment, an Aviation Week survey indicates. 


Trend to Transistors Seen Slowed 
By Military Procurement Policies 


By Philip J. Klass 


“Transistorization of equip 
ment will be delayed so long as the 
military services buy solely on the basis 
of price and delivery,” an official of a 
major avionics firm tells AviaATIoN 
\V EEK 

Thus, despite the many advantages 
which transistorization offers the mili 
tary, service procurement policies may 
slow down widespread use of such 
cquipment. 

In the present state of the art, tran 
istorized equipment. costs more to de 
velop and produce: 

e*l'o develop, because it involves learn 
ing a fresh design approach with care 
ful attention to the transistor’s peculiar 
characteristics and operating limitations. 
Until engineers become as proficient at 
transistor circuit design as they are at 
tube circuits, transistorized equipment 
will require a longer, more costly de 
velopment period. 

e To produce, because transistors cur- 
rently cost several times more than the 
vacuum tubes they replace, and several 
transistors usually are required to re 
place one dual-section tube 


Military Roadblock? 

The avionics firm official cites two 
equipments which his firm analyzed 
from the standpoint of advantages and 


avionic 
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cost of transistorization. 

By transistorizing one unit, the firm 
estimated its size could be slashed from 
288 cu. in. to 18 cu. in., while cutting 
power consumption from 34 watts to 
only 1 watt. However, the 64 tran 
sistors and diodes required to replace 
the 13 vacuum tubes would cost nearly 
$500, compared to only $35 for the 
tubes in the original model. 

The other unit, which 
1,584 cu. in., and consumed 202 watts 
in Original vacuum tube version, would 
occupy only 97 cu. in. and consume 
only 5.4 watts in transistorized form. 
However, the 292 transistors and diodes 
required would cost $2,622, compared 


occupied 





An Aviation Week survey (July 25, p. 
50) showed that transistors are replacing 
22% of the tubes in avionic equipment 
now under development by 19 manufac- 
turers, and the figure is expected to rise 
to 38% by 1956 and 50% by 1,957. 

Transistors and magnetic amplifiers 
jointly will displace 33% of the tubes in 
equipment now under development, 
with the figure jumping to 51% by 1956 
and 65% by 1957. 

This second, and concluding article 
analyzing the survey discusses factors 
which may affect this trend to transis- 


torization. 











to only $200 for the 74 tubes in the 
original model. 

Texas Instruments Inc., a producer 
both of transistors and avionic equip 
ment, says that typical savings produced 
by transistorization are a 90% weight 
reduction, 80% size reduction, 
95% cut in power consumption. 

Where development or production 
awarded on the 


and 


contracts aré basis of 
low bid, and where the do not 
require transistorization, the military 
procuremcnt officer cannot justify pay 
ing a higher price to get transistorized 
equipment. This is despite the fact 
that for airborne equipment, the smaller 
size, lighter weight, and much lowe 
power consumption would more than 
make up the difference in 
the equipment’s lifetime 

The dollars and cents value of 
sistorized equipment can_ be 
ated solely from the standpoint of its 
reduced power consumption, and henc« 
lower heat dissipation, which runs 1/20 
to 1/40 that of vacuum tube equip 
ment. A Douglas Aircraft study indi 
cates that in a typical Mach | attack 
airplane, with 6 kw. of heat generated 
by avionic (vacuum tube) equipment 
to be dissipated, an extra 154 Ib. of 
cooling equipment and extra fuel 
be carried to do the job 

When multiplied by a “growth fac- 
tor” of 10, this 154 Ib. of 
equipment and fuel increases airplane 
gross weight by 1,540 Ib., if the same 
performance is to be realized. Based 
on an airframe manufacturing cost of 
$40/lb., this increases airplane cost by 
around $60,000, Douglas _ estimates 
(AW Aug. 9, 1954, p. 43). 

Recognizing that some of the tubes 
cannot be replaced by transistors, the 
transistors wherever 
should make it possible to cut required 
equipment and fuel weight, 
and resulting airplane growth factor 

J the present Douglas 


spec S 


OVCT 
price OVCT 


tran 


Ippree l 


must 


cooling 


use of possible 


cooling 


cost, to § OF Yo 
figure. On this basis, transistorization 
ippears to offer a saving of $48,000 to 
$54,000 per airplane, less the added cost 
of transistorization—which should not 
exceed a few thousand dollars. 

A Navy spokesman in a recent speech 
strongly urged the avionics industry to 
proceed posthaste with  transistoriza 
tion. He added that he suspected that 
the reason there had not been greater 
progress was due to “sheer inertia on 
the part of the designers.” 

AvIATION WeEEk’s survey of 19 
onic producers, reported here last week 
(p. 50), indicates little inertia in the 
major part of the industry. This sug 
gests that the military services should 
check into their own procurement prac- 


daVvi- 
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the first 
400-cycle polyphase , 


aircraft circuit breaker 


me | 
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To fulfill the growing need for adequate protection of higher 
frequency circuits and equipment, HEINEMANN iatro- 
duces the 400-cycle Companion-Trip® Circuit Breaker. 

Special design and metallurgical features overcome 
previous limitations, and Companion-Trip—a new princi- 
ple—provides complete phase isolation. 

The new aircraft type circuit breaker is hydraulic- 
magnetic, of course. Current carrying capacity and set 
tripping points are completely unaffected by ambient tem- 
perature. 

Moreover, a selection of time delay response curves 
permits overload protection to be fitted to the precise 
requirements of your equipment. 

For complete information, request Bulletin T-3301. HEINEMANN ELECTRIC COMPANY 


158 Plum Street © Trenton 2, New Jersey 








tices to be sure that these provide suit- 
able incentives to avionics firms to 
transistorize, or at least do not penalize 
those who propose to do so. 


Transistor Prices Down 


There appears little doubt that the 
transistor’s present handicap of higher 
price is only a temporary condition. 
In recent months there have been sig- 
nificant price cuts by several leading 
producers. The industry is fast setting 
up mechanized assembly and processing 
techniques to enable it to slash prices 
further. A GE spokesman estimates 
that transistors will be competitively 
priced with tubes by 1957, cheaper 
than tubes by 1960-63. 

A recent analysis, made by Dr. Wil- 
liam Shockley, a Bell Telephone Labs 
scientist and transistor expert, indicates 
that the price has dropped much more 
rapidly with time since the invention 
of transistors in 1948 than has the 
price of tubes since their invention 40 
years ago. 

In his analysis, Shockley washes out 
the effects of increased wage levels 
throughout the years in order to show 
primarily the effect of increased know- 
how and manufacturing skill on tube 
and transistor prices. Shockley’s com- 
parison, shown as curves above, center, 
therefore plots retail price divided by 
wages for one man-hour of industrial 
labor. The curves, furnished by cour- 
tesy of Dr. Shockley, were first pre- 
sented by him in an acceptance speech 
when he received the Comstock Prize 
of the National Academy of Sciences 
last year. 

In addition to the fact that tran- 
sistors have fewer parts and thus re- 
quire many less operations in their fab- 
rication, Dr. Shockley points out an- 
other interesting difference which may 
eventually give transistors a price edge 
over tubes: A single transistor type can 
be used over a far greater range of 
operating values (by changing the bias 
level) than can a vacuum tube. 

For this reason, Shockley expects 
that circuit designers will be able to 
fulfill their circuit needs with far fewer 
transistor types than the number of 
vacuum tube types now required. This 
will mean higher production of the 
fewer transistor types, with resulting 
manufacturing economies. It will also 
have important logistic implications for 
the military services. 

Although the industry will produce 
nearly 200 times as many receiving- 
type tubes as transistors this vear (400 
million vs. an estimated 14 to 24 mil- 
lion transistors), the rate of growth of 
transistor production suggests that the 
semi-conductors may overhaul tubes in 
the not-too-distant future, according to 
another set of curves prepared by Dr. 
Shockley (see right). 
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PRICE COMPARISON, plotted to eliminate 
the effects of climbing wage scales, suggests 
that transistors soon will cost less than tubes. 


Evidence of the transistor industry's 
confidence in an expanding market can 
be found in the rash of recent an- 
nouncements of expanding facilities and 
mechanization by such firms as GE, 
Motorola, Texas Instruments, Sylvania, 
Raytheon, Westinghouse and others. 


Transistor Reliability Up 


During a debate on the subject of 
how soon transistors might replace vac- 
uum tubes at the recent Electronic 
Components Conference in Los An- 
geles, USAF’s Maj. Gen. C. S. Irvine 
said: 

“We have been waiting for some 
vears for one of our fine engineering 
organizations to produce fire contro] 
systems which do have a few transistors 
scattered throughout them. It is my 
suspicion,” the Deputy Chief of Staff- 
Material continued, “that the reason 
we have not been able to advance the 
production date of this highly im- 
portant piece of equipment is due to 
the erratic and undependable behavior 
of transistors.” 

Ever since the first rosy prediction 
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PRODUCTION COMPARISON of tubes and 
transistors, plotted on _ logrithmic scale, 
reveals transistor output is growing fast. 


of almost indefinite transistor life was 
punctured by early troubles, the device 
has been under a cloud of suspicion as 
to its reliability. During the past sev- 
eral years, however, manufacturers have 
learned much about the cause and cure 
of transistor diseases, while equipment 
designers have learned that transistor 
reliability, like that of tubes, depends 
in part on their circuit designs. 
Possibly the best evidence of much 
improved reliability comes from Gen- 
eral Electric’s recent action in extend- 
ing the guarantee period on its tran- 
sistors from 90 days (standard for re- 
ceiving-type tubes) to one full year. A 
few other evidences of present high 
transistor reliability include: 
© (0.1% failure/1,000 hours in a Bell 
Labs digital computer, compared to 
0.7% for tubes. 
e 0.25% failure/1,000 hours in hearing 
aids, compared to 0.5% for tubes. 
Philco’s experience in manufacturing 
surface barrier transistors provides a 
good example of how reliability goes 
up with production experience.  Fol- 
lowing are life test failure rates which 
Philco experienced in succeeding quar- 
ters of 1954: 
@ 44°97 /1,000 hours. 
e 2%/1,000 hours. 
e 1° /1,000 hours. 
@ 0°%/1,000 hours. 


No Longer “Around the Corner” 


A year ago, Aviation WeEeEK asked 
the chief engineer of a major avionics 
firm what his company was doing in 
the way of transistorization. He re- 
plied: “Very little. We figure that 
transistors are still five years away.” 

Today, this same firm is pushing 
transistorization hard. One major fac- 
tor behind the switch was the produc- 
tion availability, announced last sum- 
mer, of high-temperature silicon tran- 
sistors, which opened up their use in 
airborne equipment. 

The belief that transistorization still 
is some years off appears shaky in the 
light of Aviation Week’s survey. 


Avionie Bulletins 


detector cells, in 


® Thermistor heat three 
different types, are described in Bulletin 
TDS-HDC (4 pp.). Servo Corporation of 
America, 2020 Jericho Turnpike, New Hyde 
Park, N. Y. 

® Ruggedized 1% in. panel instrument, 
Model 131, Bulletin R131-455 (2 pp.). Elec- 
tronic Sales Div., DeJur- Amsco Corp., 
45-01 Northern Blvd., Long Island City 1, 
RF 

® Stycast 2651 casting resin, a general pur- 
pose epoxy, stable over a_ temperature 
range of 100 to 400F. Technical Bulletin 
7-2-10. Emerson & Cuming, Inc., 869 Wash- 
ington St., Canton, Mass 

@ Choppers, Series 1200, available for 40 to 
120 eps. operation in DPDT style. James 
Vibrapower Co., 4050 North Rockwell St 
Chicago 18, Il. 

® Feedback servo system, for highspeed re- 
mote control of aircraft throttles, jet after- 
burner valves, and test cell applications 
Either rotary or lineary actuators ars 
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FLY WEATHER-WISE ——— 


These weather items prepared in consultation with the United States Weather Bureau 


< 


B’ PREPARED for these menacing, revolving wind- higher latitudes off the East Coast they may move 
storms between June and November in the as fast as 5O mph. 


Northern Hemisphere. If it looks like your plane will be in the path of 


The hurricane (called typhoon in the Far East) _ hurricane winds, it’s wise to have it gassed up and 


is a revolving storm originating over tropical seas ready to move. If you are unable to move it from 
Destructive winds of 75 mph velocity the storm’s path, listen to the Weather Bureau's 


or more extend outward from the center 








hurricane advisories and head it into the wind, 


for a distance of 50 to 300 miles. Nor- securing all control surfaces. Tie it down in an ap- 


mally hurricanes begin to affect the Gulf —_ proximately level attitude. This 





of Mexico in June, gradually shifting to can be done by digging holes 
the East Coast by September and October for the main gear and elevating 


as shown on map at left. the tail, if necessary. Note: since 

















Hurricanes move fairly slowly the wind blows counter-clock- 





(about 10 mph) before they recurve to the north wise around these storms, its 
and northeast, but usually accelerate to 20-25 m direction depends on which 


fr affects you a 


after they are headed north and as they get h storm quart 


& { rt¢ 


Best Pair to Get You There! 


On long flights it pays to have two or three landing spots in 

















nind. That way, bad weather will never catch you unaware. 
You'll find there’s usually a Flying Red Horse airport within 
easy flight distance. Here you can get power-packed Mobilgas 
Aircraft and Mobiloil Aero for protection plus. Why accept less 
for your plane? Fly Safely... {ly with the Flying Red Horse! 


, and Affiliates: 


AIRCRAFT SOCONY MOBIL OIL COMPANY, INC 


MAGNOLIA PETR FUM COMPA GENERAL PETROLEUM CORPORATION 
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ignition 


equipment! 











The Scintilla Division of Bendix is proud that the list of 


users of their jet ignition equipment is veritably a “‘who’s 





who” of world-famous engine builders. 

We are perhaps even more gratified, however, that 
our association with famous names in engine manufac- 
turing has extended over many years and has covered 
a wide diversity of ignition products. 

This continuing association with the industry’s 
leaders has been more than a source of pride to us. It 
has been a challenge that we strive constantly to meet, 
and we pledge our every resource and facility to con- 
tinue to merit this acceptance as The Most Trusted 


Name in Ignition. 


SCINTILLA DIVISION OF ~ Gendtx” 


SIDNEY, NEW YORK AVIATION CORPORATION 





AVIATION Low and high tension ignition systems for piston, jet, turbo-jet engines 
PRODUCTS and rocket motors... ignition analyzers... radio shielding harness and 
noise filters . . . switches . . . booster coils . . . electrical connectors. 





Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. ¥. 
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. e Stephenson Bldg., 6560 Cass Ave., Detroit 2, Mich. @ 512 West Ave., Jenkintown, Pa. 
Brouwer Bldg., 176 W. Wisconsin Ave., Milwaukee, Wisc. @ American Bldg., 4S. Main St., Dayton 2,Ohio e 8401 Cedar Springs Rd., Dallas 19, Texas 
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available for use with the 28 v.d.« 
Bulletin F-4331-1 (2 pp.). Barber-Colman 
Co., 1400 Rock St., Rockford, Il. 

® All-Angl shock and vibrator isolator for 
avionic equipment 
cation information. 
trols Inc., Watertown 


system 


Data sheet gives appli 
(2 pp.) Barry Con 
Mass 


® Integral power motor-gear train, avail 
able in variety of sizes and torques, 28 
v. dc. or 115 v., 400-cycle ax Catalo 
sheet 1060. John Oster Manuf. Co., 1 Main 
St., Racine, Wisc. 

® Pulse transformers, plug-in type Bul 
letin T-36B gives application data Berk 
shire Laboratories, Greenville, N. H 


® Regohm voltage regulator, with tempera 


ture compensation, for either ax or ad 


use. Bulletin 02 (2 pp.). Electric Reg 

r Corp 02 Pearl St Norwalk, Conn 
® Oscillogram processor, Type 23-109, port 
able model capable of handling fin 
12 in. wide Bulleti l iC (4 pp.) Cor 
solidated Engineering Corp 00 N Sie 
Madre Villa, Pasadena 15, Calif 
© “A New Concept in Vibration and Shock 
Control for Airborne Elect I ng 
ment s title fa nev ! t 

ible f n Robinson A 
boro N J 
® Mylar capacitors, capable of operating 

t 150C, and offering higt ins 

les ed I i \ 

\ ( p \ I l d, M 





New British Macaroni high-frc 
quency transmitter/receiver, with 
200 crvstal-controlled channels (top 
photo), and new Marconi VOR 


communications receiver were pub 
licly displayed for the first tim 
during the recent Paris Aero Shov 
at Le Bourget. The new AD 307 
set, rated 100 watts output, provides 








New British Airborne Radio 


include (top to 1 ecelver, POW 
implifier, modulator-power suppl 
bottom line, same photo: pilot's con 
troller, antenna tuner, and auxiliary 
remote controller. Set uses tubs 


which have U. S. equivalents, most 
of them on the Aeronautical Radio 
Inc., preferred list, Marconi sa‘ 

AD 704 VOR-communi 


The new 








KE ngineers! 
| Join this 
winning team! 


* At DOUGLAS you'll be 
associated with top engineers 
who have designed the key 
airplanes and missiles on the 
American scene today. For 
example: 


—-s 


OC-7 ‘SEVEN SEAS" America’s 


finest, fastest airliner 


== 


F4D “SKYRAY" Only carrier 
plane to hold world’s speed record 

































C-124 ‘‘GLOBEMASTER"' 


World's largest production transport 


—=S—— 


NIKE Supersonic missile selected to 
protect our cities 


———— 


“SKYROCKET” First airplane 
to fly twice the speed of sound 


AID ‘‘SKYWARRIOR" Largest 


carrier-based bomber 


—— 


A4D "SKYHAWK" Smallest, 
lightest atom bomb carrier 


a 


B-66 Speedy, versatile jet bomber 


With its airplanes bracketing 
the field from the largest per- 
sonnel and cargo transports 
to the smallest combat types, 
and a broad variety of mis- 
siles, Douglas offers the engi- 
neer and scientist unequalled 
job security, and the greatest 
opportunity for advancement. 


For further information relative 
to employment opportunities at 
the Santa Monica, El Segundo 
and Long Beach, California, divi- 
sions and the Tulsa, Oklahoma, 
division, write today to: 


DOUGLAS AIRCRAFT COMPANY, Inc. 


C. C. LaVene, Employment Mgr. 
Engineering General Office 
3000 Ocean Park Blvd. 
Santa Monica, California 


4) 











completely automatic remote tun cations receiver covers the 108-1 3¢ 
ing. mc. band in 50 ke. increments. Unit 
From the photos, the set appears (bottom photo, }. to r.) include: con 
to be somewhat larger than compat trol unit, bearing computer, receiver 
able U. S. equipment. Major units and bearing selector 
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NOW COME TO CLARY 


for the right answers to all your valve problems 


Are the valves you need similar to the small, precision Avron valves shown below? 
Or are they big fellows, like the very complicated propellant valves Clary 
manufactures for guided missiles? Or do you need a valve somewhere in between 
these two extremes...or perhaps a new kind of valve altogether? 


Now, for valves of all kinds and for all applications, come to Clary. We have an 
unusual background of valve experience to offer you...plus some of America’s 
finest manufacturing facilities and creative engineering. And now we’re happy 

to announce we’ve just added the complete Avron series of valves to our 

Aircraft Division. These Avron valves are experienced performers in all kinds of 
fuel, hydraulic and pneumatic systems. They’re available both to standard 
specifications, or to your custom modifications. 


May we be of help to you? Clary Corporation, Aircraft Division, 
Dept. W-85, San Gabriel, California. 


AVRON Air and Fluid Pressure Regulators. Temperature 
range in qualification tests, —65°F. to +-250°F. Relief 
functions are independent of regulation. Pressurization 
between 0 and 100 psi, for such applications as 
reservoirs, compartments, anti-icing, radar wave guide 
channels, pneumatic and fluid control systems. 



















cash \ 


registers \ 






adding 
machines 


y PRODUCER OF PRECISION AIRCRAFT 
COMPONENTS SINCE 1941 


automatic 
controls 


AVRON Aircraft Drain Valves. Self-locking and 
self-sealing. All standard styles and sizes of inlet 
and outlet fittings are provided for tube, pipe 

and hose, sizes 4”, %” and %”. For use with all 
types of aviation fuels, including JP-4, plus 

other fluids such as alcohol, water, hydraulic fluid, 
ethylene glycol. 


AVRON One-Way Restrictor Valves. Available with 
either male or female AND type connections. 
Restricted flow rates from 0.07 Gals/min to 

11 Gals/min for any operating pressure up to 
3,000 psi. Recommended for hydraulic fluids, 

oils, gasoline, and other fluids non-corrosive to 
steel and aluminum. 


Also AVRON Two-Way Restrictor Valves, 3,000 psi 
High-Pressure Bleeder Valves, 3,000 psi 
Low-Pressure Relief Valves 

Absolute-Pressure Relief Valves 
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NEW AVIONIC 
PRODUCTS 





Components & Devices 


e Subminiature capacitor, 
can be operated at 125C without volt 
age de-rating, according to manufac 
turer. The metallized paper capacitor, 
designed to meet environmental require 
ments of MIL-C-25A, has self-healing 
dielectric and glass-to-metal seal. Eng 
neering Bulletin 224 gives application 
data. Sprague Electric Co., 327 Mar- 
shall St., North Adams, Mass. 


e High-temperature resistor, called Pol 
ohm, a metal film-type which reportedh 
maintain its 1% tolerance under high 
humidity conditions and requires no 
derating up to 120C. Temperature co 
efficient is quoted at 150 ppm. deg. C 
Units come in 4, 1, and watt 
Polytechnic Research & Development 
Co., Inc., 202 Tillary St., Brooklyn 1, 
"2 


SIZCS 


e Long-life chopper, Type 300, rated 
for 2,000-hour life, operates from 6.3 \ 
d.c. and generates 400 cps. Miniature 
chopper is rated for operation between 
—65C and 100C, up to 50,000 ft. alti 
tude, and reportedly withstands 100G 
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[ype 118P, 


mechanical shocks Switching pha 
angle is 65 15 deg., dwell time on 
each pole is 145 20 deg., and balance 
between dwell times is 0 + 15 deg. Th 
SPDT chopper contacts are rated for 
1 ma. at from 0.1 mv. to 100 volts 
Airpax Products Co., Middle River, 
Baltimore 20, Md. 

e Tantah ee . f 
ntegral cha i iting which enal 
unit to withst high sh ( 

; 1 | ck h rut 





ipacitor to I | | ut Operates VCI 
temperature range of 55C to 175C, 
or up to 200C on special order. P. R. 
Mallory & Co., Inc., Indianapolis, Ind. 


a All metal bration mount which 
manufacturer reports meets all require 
ments of MIL-C-172B, has resonant 
frequenc below 10 ens. with magni 

reson 


fication factor of less than 14 at 
ince, and with no 


peaks. T. R. Finn & Co., Inc., 
tronics Div., Hawthorne, N. J. 


double resonant 


Elec 


Test Equipment 


e Tube characteristic curve tracer, Type 
570, gives a visual display on a cathode 
tube of operating characteristics of 
families of 
tube operat 
Inc., P.O. 


cuum tubes, including 
varicty of 
ing conditions. ‘Tekronix, 


Box 831, Portland 7, Ore. 


urves, under a 


e Coil turn counter, high 


tructive 


wcuracy, non 


measures number of turns 
with l 


( oil IS 
count 


non-magnetic forms 
ted rccu»rdcy ot 0.1] 


placed over test rod and its 


ik on 


turn 


ompared with a standard coil mounted 


thin the equip nt. Unit is available 


models, depending on 
Sunshine Scientific Instrument, 


Grant Ave., Philadelphia 15, Pa. 


range. 


1810 


i three 


characteristic tracer, 


lv of curves on 


e | ransistor curve 
lots simultaneous fami 
tandard laboratory d.c. oscilloscopes, to 
permit comparing, matching and select- 
ing of transistors or to spot faulty units. 
Accuracy is reportedly 3° Magnetic 
Amplifiers, Inc., 632 Tinton Ave., New 

York 55, N. Y 


e Electronic Model 
521A, for measuring frequency, speed, 
pm, random events, occurring at rates 
if 1 eps. to 120 ke., provides direct four- 
Unit sells for 


digital counter, 


place numerical reading. 





THE MODERN AIRCRAFT is a maze of tubing, serving such varied 
Purposes as ignition harness, hydraulic lines, air conditioning and 


refrigerant lines, instrument parts, fuel and oil lines—and conse- 
quently demanding widely varying properties. 


Why Aircraft Manufacturers Specify ‘Superior’ Tubing 


Superior’ Tubing meets all these requirements: 


light weight; close tolerances; workability; 


ability to withstand vibration, shock, high 


temperatures, 


A complex modern aircraft requires 
a wide variety of special-purpose 
tubing in many different sizes and 
alloys. Strict specifications control 
chemical analysis, physical and 
mechanical properties, tolerances, 
uniformity and cleanliness. Here 
are a few of the problems which 
SUPERIOR tubing has success- 
fully solved— 


Severe Fabrication. Flexible metal hose in 
ignition harness tubing, bellows in fire 
detection thermocouples, hydraulic lines 
which must be able to be bent and flared 
without flattening and fracturing. 


Ability to Withstand High Temperatures. 
Check valves for use in the water-alcoho! 
injection systems of jets, fuel and oil lines 
forward of the firewall, jet probes (pitot 
tubes), thermocouple tubes. 


and high pressure 


surges. 


Ability to Withstand Pressure Surges, Vibra- 
tion and Shock. SuPERIOR hydraulic tub- 
ing withstands bursting pressures as high 
as 12,000 psi. 

Light Weight. Structural parts made from 
the new, lightweight, high-strength metal 
titanium. Very thin wall (.010”), large 
diameter (up to 244") seamless tubing for 
air conditioning ducts. 

Close Tolerances. Alloy steel push rods 
for piston engines. 

Surface Finish Uniformity. Inside diameter 
of fuel lines must be absolutely smooth to 
avoid turbulence. 

If you have a problem involving 
the production of high-quality air- 
craft tubing, SUPERIOR can un- 
doubtedly solve it. Write SUPERIOR 
TUBE ComMPANY, 2038 Germantown 
Ave., Norristown, Pa. On the West 
Coast : Pacific Tube Company, 5710 
Smithway St., Los Angeles 22, Calif. 


GOETTO"” file 


The big name in small tubing 


HYDRAULIC TUBING IN A DC-6. “Superior” 
makes over 55 analyses in carbon, alloy and 
stainless steels—nickel and nickel alloys— 
beryllium copper, titanium, zirconium. Sizes 
range from .010” to %" in diameter, and cer- 
tain light walls up to 24” in diameter. 


BASIC INFORMATION for your design engi- 
neers is contained in this 8-page booklet— 
"A Guide to the Selection and Application of 
Superior Tubing.” Contains technical and 
application data on standard alloys. Send for 
your free copies today. 








$475 f.0.b. factory. Hewlett-Packard 
Co., 275 Page Mill Road, Palo Alto, 
Calif. 


Laboratory Equipment 


e Band-pass filter, Model 310-AB, con 
tinuously adjustable with unity pass 
band gain and 24 db./octave attenua 
tion outside the pass band, permits high 
and low cut-off frequencies to be inde 
pendently set from 20 cps to 200 k 
Calibration accuracy is 10%, or 5% on 
special order. Krohn-Hite Instrument 
Co., 580 Mass. Ave., Cambridge 39, 
Mass. 


e Precision test receiver, Type 110, pi 
30-me. re 
ceiver, a secondary standard of attenua 
tion, and means for testing the IF out 
put of a wide variety of microwave 
When combined with suitable 
local oscillator, the new avioni 
can be 


vides a high-gain, low-noise 


mixers 
de Vice 
sensitive 
detector. Airborne Instruments Labora- 
tory, Inc., 160 Old Country Road, 
Mineola, N. Y. 


used as a microwave 


Transducers 


e Heat detector cell, Type 1317, em 
ploying thermistor element for remote 
non-contact heat detection, has 
tivity of 50 volts/watt when shunted 
by a 3.3-megohm amplifier impedance, 
and a time constant of 12 milliseconds, 
ccording to manufacturer. Spectral 
response is 1 to 12 microns with stand 
ard window: 1 to 25 


sensi 


microns with 
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1340 

from 
umbient vibration 
sensitivity of 


other windows l'ypc 
swish’ 
high 
is a problem, has a 
volts/watt, and a time constant of 24 
ms Servo Corporation of America, 
2020 Jericho Turnpike, New Hyde 
Park, N. Y. 


SWA Uses Low-Cost 
Ignition Analyzer 
\ new air 


ibout 


use where noise 


in motion by 


inalyzer that 
half as much as similar 
equipment is being used by Southwest 
Airways on its DC-3s and Martin 2-0-2s. 


raft ignition 


osts 


called the Weid 
is used by SWA at 


Ihe portable unit 
enhoft ¢ scilloscope 
maintenance checks 

Chief Engineer D. G 
that since SWA degan using the 
checks, not a 


Davison says 
unit 
n maintenance single 
plane a schedule delay due to 
malfunctioning magnetos or spark plugs 
Prior to use of the oscilloscope, the an 
line experienced at least delays a 
weck from ignition troubles 

that SWA_ will 


vearly through 


has had 


two 
Davison estimates 
ve thousands of dollars 
of the instrument 
Manufacturer: Jos. Weidenhoff, Inc., 
Subsidiary of Bowser, Inc., Algona, 
lowa 


These FINE AIRPLANES Make 
with EDO FLOATS 


FINE SEAPLANES 


CESSNA 180 


i ~ 
De 


CESSNA 170 


PIPER TRI-PACER 


New utility and pleasure are yours when you can land on 
water. Write today for new brochure on standard and 
amphibious floats made by Edo. In Canada: MacDonald 
Brothers, Winnipeg. 


one} deed 7 waded, | 


COLLEGE POINT, NEW YORK 





PRODUCTION 


Stretch-Former Eliminates Milling 


By Irving Stone 





Steel tapes: on template, 
fo transfert part's linear 
Torrance, Calif.—A new stretch-form dimensions to sensing units 
ing refinement has been developed to 
allow contouring of structural parts in- 
corporating longitudinal taper. 
The method eliminates the need for 
first stretch-forming a piece of constant 
cross-section and then following this 
by complex and expensive milling op- 
erations to obtain the tapered CTOSS-S€C- 
tion in the curved member. 
Considered applicable to tapered ex- 
trusions and skins, and varying-height 
configurations formed from constant- 
thickness or tapered sheet, the new 
contouring process is known as Kray- 
bill progressive compression-retention 
stretch forming. 
It is projected for application to a 
new line of machines now in the de 
velopment stage at Sheridan-Gray, Inc., 
the West Coast division of T. W. & 
C. B. Sheridan Co., New York. 
Basic patent application for the proc 
ess has been made by inventor D. W. EXTRUSION AWAITS 
Kravbill, Northrop Aircraft’s general 
superintendent of tool operations, and 
has been assigned to T. W. & C. B 
Sheridan Co. 


Efficient Shapes 


his new process will enable the de 
signer to create efficient structural con- 
figurations without imposing difficult 
production and tooling problems on 
the shop force. 

Normally, tapering a contoured sec- 
tion involves Kellering or profile milling 
and a considerable amount of handwork 
to correct for deformation during the 
tapering process. In many cases the 
expense involved rules out the tapering 
in the curved part, forcing the designer 
to accept a weight penalty. 

With the new approach, milling for ] Formed 
taper is done in the flat—a relativel\ t 
simple job—and the curvature is put into & ue CxIrusion 
the tapered part as a final operation. hos sa 


ipered 


i j ; ‘tention pads applied. 
First Projection 9 
Sheridan is projecting design of its 
first machine incorporating the compres- 
sion-retention feature to meet North- 
rop’s requirements for stretch form- 
ing tapered and out-of-plane structural 
parts. Subject to Air Force and North- 
rop negotiations, a 10-ton-pull, 12-ft. 
maximum stock version of the machine 
may be in operation early next year. 
Cost would be about $60,000, it is re- 
ported. 
Here’s how the compression-reten- J , : 
tion process works, as developed by BEFORE AND AFTER: Joggle in formed part (top) was put in during the stretch. 


46 AVIATION WEEK, August 1, 1955 











Retention Piston 
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| ) Series of Retention Pads 


~ 


Boister Plotes 
(removable to 
accommodate 
die length) 


Comprise Flexible Snake 


a 





PROPOSED VERSION of compression-retention forming machine to contour tape red_ parts 


Sheridan-Gray from Kraybill’s basic in 
vention 

e Tapered stock, for cxampl 
chined extrusion with taper from en 
end, is placed in the jaws of a stretcl 
forming machine incorporating 
pression-retention members 
comprise a system of cylinder 
their corresponding pistons attach 
the individual bearing-pads of a fi 


ble snake platen. 


e Positioning of the stretch-form jaws 
is regulated by Sheridan's positiv 
tion control AW Mat 21, p 54+ t 


I 


positions the jaw, by linear relation t 
1 template, to achieve uniform clong 
tion in the part 

his control makes practical tl 
stretch-forming of tapered parts, Sh 
dan says. Without it, jaw pull wou 
have to be a function of hvdrauli 
sure, which introduces DIessure Val 
extremely difficult to control for ac 
curate repetitive production pics 


I 


} 


is claimed 
e As the stretching operation starts, 
the tapered piece vields first at it 
smallest cross-sectional area, and, 
vields, it work-hardens. This increas 
the section’s resistance to stretch and 
in turn, the adjacent element vields an 
also is brought to a work-hardened 
dition 

This action is repeated along th 
longitudinal axis until the positive po 
sition control indicates that the pr 
sect amount of elongation has _ been 
achieved under the still-unapplied be 
ing area of the first retention piston 
First machine model engineered bi 
Sheridan would provide 6-in.-squar 
retention piston pads.) 
e Retention piston now moves down, 
locking the part surface to the dic 
preventing any further stretching on 
the locked portion (6-in. length) of 
the part. 
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part 

e Sheridan-Gray has succe 
duced parts in a « nen 
up uti l I tc 


Stock Transactions 
Reported by SEC 


+ #1 


otal holding 
nd Exchange 


iTS Ssummar;r 


period May 11—June 
Other transactions 


American Airlines Ine 
* 


Boeing Airplane Co 


r 
1 director 


Braniff Airways, Ine 


ires by ene ¢ Keppley 


Capital Airlines Ine Disposal of Ss 
hare by Hayes Dever, officer an 
aving 1 holding disposal of 
shares by C. Bedell Monro, di 
a holding of 145; acquisition 
shares by Charles H. Murch 
making holding of 20,20 
$28,000 in 3%% convertible 
by James W Austir officer 
holding of $42.00 
Chance Vought Aircraft. Acquisition of 
mmon shares by H. B. Sallada, officer 
lirect making a holding of 100 
Colonial Airlines, Ine Disposal 
n shares by Carl W Rach 
holding of 5: disposal 
shares by seph Shields 
i olding 
Electronics Corp. of America \ 
f ”) ymmor l yy John C 
licer, making a holding of 500 
Fiying Tiger Line, Inc Acquisition of 


holdir 


. ne i } hclir 
quisition of 166 common shares 
Miles licer, making hold 


General Dynamice Corp 


irumman Aircraft 


National Airlines 
Robert 
iking a } 

Northrop Aircraft, Ine Disposal of 822 
n shares by George Go yfficer, hi 
holding 

Piper Aircraft Corp 
ed share \ W 

} ‘ 


i 


Rohr Aireraft Corp 





























NATIONAL AIRLINES 
equips fleet Wi 
BENDIX AIRBORNE RADAR 





AIR COMMUNICATIONS AND NAVIGATION EQUIPMENT + AIR DEFENSE RADAR « GROUND CONTROLLED APPROACH AIRCRAFT LANDING SYSTEMS « MISSILE GU 
West Coast Sales: 10500 Magnolia Bivd., N. Hollywood, Cal., Export Sales & Service: Bendix International, 205 £. 42nd St., N.Y.17,N.Y., U.S.A., Canadian Distr. : Aviation Electric, 200 | 
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ROUTE OF THE 
AIRLINE OF THE STARS 








National Airlines is equipping its entire fleet of swift, modern DC-7’s, 
DC-6B’s and Convair 340’s with Bendix* Airborne Radar. With this unique 
Bendix airborne system for keeping tabs on the weather, National 
pilots will be able to actually see storms within 150-miles range. 


Storm Avoidance 
Even at night and under instrument conditions, Bendix Airborne Radar 
penetrates turbulent areas... picks up rainclouds, rainfall, hail and reveals 
safe corridors through or around these fierce elements. 
Improved Scheduling, Greater Passenger Comfort 


From an operational standpoint, Bendix Airborne Radar means improved 
scheduling ... less cancellations, fewer flight course detours and more completed 
flights. Passengers will enjoy smoother flying, greater all round comfort and ease. 


“C” and “X" Band Radar 


Bendix is the only manufacturer offering both C and X band radar. Send for free 
1 illustrated Bendix booklet, “Airborne Storm Avoidance Radar Systems.” 


“Bendix 
Radio * Bendy 


AVIATION CORPORATION 


E GUIDANCE * AIRBORNE RADAR DIVISION 
, 200 Laurentian Blvd., Montreal, Que. BALTIMORE 4, MARYLAND 


* REG. U.S. PAT. OFF. 
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specify 





high temperature and 
moisture resistant 


for critical circuits 


FOR SEVERE SERVICE. WE APPLY 
TYPE 302 STAINLESS STEEL 
OUTER BRAID FOR THAT EXTRA 
PROTECTION 


f - Aw from 4 Of 


= = = a om 
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the LEWIS ENGINEERING COMPANY 


new ee tee x 
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MEET 
L. M. Electronics, Inc. 


Specialists in the design and 
manufacture of complete elec- 
tronic power supply systems for 
vibration testing. 


L. M. 
ELECTRONICS 


offers 
on 


An unsurpassed line of 
power supplies for vibra- 
tion testing. - - - up to 
40,000 watts - - - from 0.1 
cps to 10,000 cps. 


2 

A complete engineering 
and production service for 
the design and manufacture 
of integrated vibration test 
system “packages” to your 
specifications. 


Your inquiry is cordially 
invited— 


1m 


ELECTRONICS INC. 





5017 EXPOSITION BLVD., LOS ANGELES 16, CALIF. 





ELECTRONICS 
Research Engineers 


% New missile research, guidance 
and fire control projects are cre- 
ating on urgent demand for elec- 
tronics research engineers at North- 
rop Aircraft, Inc., America’s first 
company in the vital development, 
design and production of all- 
weather and pilotless aircraft. 


% If your training and experience 
qualify you for one of these chal- 
lenging assignments, please tele 
phone or wire collect: 


Mr. Robert Ehinger 
Manager of Engineering 
Industrial Relations 
Northrop Aircraft, Inc. 
Hawthorne, California 


%& Expense-free Los Angeles inter- 
views will be arranged for qualified 
applicants. 


NORTHROP 


NORTHROP AIRCRAFT, INC. 
HAWTHORNE, CALIFORNIA 














common shares by S. W. Shepard, officer, 
making a holding of 5,600. 

Seaboard & Western Airlines, Inc. Dis- 
posal of 100 common shares by Douglas M 
Amann, director, leaving a holding of 
6,330; disposal of 400 common shares by 
Carl D. Brell, officer, leaving a holding of 
27,125. 

Sperry Corp. Disposal of 800 common 
shares by Thomas B. Doe, officer and direc- 
tor, leaving a holding of 1,755; disposal of 
9,900 common shares by Charles M. Green 
leaving a holding of 2,400; disposal of 600 
common shares by Bert T. Oakley, officer, 
leaving a holding of 1,820; disposal of 500 
common shares by Charles Ondrick, officer, 
leaving a holding of 1,400; disposal of 15,- 
700 common shares by John Sanderson, of- 
ficer, leaving a holding of 10,182. 

Temeo Aircraft Corp. Acquisition of 100 
common shares by H. L. Howard, officer, 
making a holding of 24,839. 

Westinghouse Electric Corp. Acquisition 
of 150 common shares by Tom Turner, of- 
ficer, making a holding of 1,813. 





PRODUCTION BRIEFING 





> Bendix Products Div., Bendix Avia- 
tion Corp., South Bend, Ind., has been 
awarded a $262,500 contract for F-101 
Voodoo supersonic USAF fighter land- 
ing gear assemblies by McDonnell Air- 
craft Corp., St. Louis. 


> Bristol Aeroplane Co., Ltd., has 
formed a new sales subsidiary: Bristol 
Aeroplane Co. (New Zealand) Ltd., 
to handle sales activities in that area. 
Offices are in Wellington. 


> Vibro-Ceramics Corp., affiliate of 
Gulton Industries, Inc., Metuchen, 
N. J., is offering a comprehensive con- 
sulting service in all phases of ultra- 
sonics for industrial firms and technical 
researchers. Facilities include ultrasonic 
attenuation analyzers, generators and 
balances, transducers and an underwater 
sound laboratory. 


> New Hampshire Ball Bearings, Inc., 
is building a 40,000-sq. ft. facility cost 
ing approximately $350,000 to expand 
precision instrument ball bearing out- 


put. 


> Polycast Corp., Stamford, Conn., has 
been formed to make cast plastic sheets, 
rods and tubes. Polvcast process differs 
from extrusion, injection or compres 
sion techniques in that it starts with 
a liquid monomer instead of solid plas 
tic molding powders. The raw material 
is poured into the mold as a _ liquid 
and then the plastic is set under mod- 
erate heat. 


> Fiber Glass Division of Ferro Corp., 
Nashville, Tenn., is doubling its facili 
ties and a new fiber glass mat produc- 
tion plant is being built in Southern 
California under a $1.5-million expan- 
sion program. This new plant expansion 
is expected by company officials to 
triple the division’s productive capacity 
by the end of next year. 
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BuAer Contracts 


The following contract awards of 
$25,000 and more have been announced 
recently by the Bureau of Aeronautics, 
Department of the Navy, Washington 
25, o>. Gs 

Grumman Aircraft Eng. Corp., Bethpag: 
io te oe Y., acquisition, rehabilitation 
where necessary and installation in the con 
tractor’s plants at Bethpage L. L, N. Y. of 
machine tools and other capital equipment, 
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$2,055,038. ‘y 

Temeo Aircraft Corp., Post Office Box @ 

6191, Dalias 2, Tex., services and material g me N 
to provide progressive maintenance periods bas : ‘ 
for R7V-1, $947,425 

General Electric Co., 1 River Road, Sche« 
nectady, N. Y., indicators, tachometers and 
spares, 609 ea., $48,333. "pS . ° ‘5. eee . 

Jack and Heints Ce., Cleveland 1, Ohio If his desk is loaded with correspondence ...If his secretary's 
inverters, 10 ea., $30,910 waiting patiently with a half-completed letter in her notebook 

Commercial Kesearch Lab., Inc., 20 Bar- p : i m 
lett Ave., Detroit 3, Mich., flowmeter cali- ... If he’s busy on the phone, with three or four calls holding... 
ee ae ——-. If there are visitors in his office and others lined up outside... 
reuseable cases ea. 225,120 

’ ] J > = » 4 4 . 

Sprague Engineering Corp., 1144 W he’s a buyer — the guy who for a modest salary spends millions 
35 Ss Gardens Cali re ic test Pp » £ : ° . ee 
os ., Garmene, Cont, sera of dollars for his aircraft company each year, saves the firm 
stands for shipboard installation, 19 ea ’ . 
$32,450. untold expenditures and gets blamed for all shortages, late de- 

Kaman Aircraft Corp., Bloomfield, Conn ° . ° 
iaventiontion of elliet Gansina tines votes liveries, and other troubles, with rarely a pat on the back for a 
as a means of increasing helicopter high job well done. 
speed and determine the desirability f : 
proceeding with detail design, $28,737 He’s a man who is paid for a 40-hour 

Y . 6000 2 o! é + > é . F 

Texas Instruments, Inc., 1) Lemm week, although he averages more like int buyers who handle thousands of 
Ave., Dallas, Tex., AN/ASQ-8 detecting sets . . cluttering details 

iti -viati indic s. $377.856 50 hours — including Saturdays. He has t alls. 
and position deviation indicator s77,85 . Clobl . thei k : 1 

Brunswick-Balke-Collender Co., 625-63 to. for he’s expected to complete the one ows 1eir _— . ontines y 
South W abash Ave., Chicago 5, Il., design mountain of work that’s piled on his are such major and minor irritations 
develop, fabricate and furnish prototype as re-scheduling, engineering 
pilots protective helmets with energy-ab shoulders . aan . : 

: z Rh tne sy" changes, revised specifications, im- 
sorption linings, 50.ea., $47,325 His salary ranges in the vicinity of hl . 

Red Bank Div., Bendix Aviation Corp., $500 to $700 a month, but in any one possibly short" lead times for new 
Eatontown, N. J., generators and _ stati Fe . : procurement, failure of suppliers to 
eculators. 30 e $211.000 year he may write 10,000 purchase : 2 , 
regulators, oV €a., 92 : ae oe mal $1 5.000.000 meet shipping schedules, foul-ups by 

Kolisman Instrument Corp., 80-08 45t)l orders totaling perhaps 4 ’ ’ to Se ae j —_— 

Ave., Elmhurst, N. Y indicators, airspeed buv thousands of items from hundreds inefficient vendors, price incre ase s, 
and Mach number, 2,518 ea., $411,307 of different suppliers salesmen who hang around the office 

AiKesearch Mfg. Co., Phoenix Ar to chat after completing their busi- 
turbine auxiliary power units 2 ea., $49,000 And in this buying, he may, by skill, - oe om , 

: : eso , ness, visiting dignitaries who use up 

Federal relecommunication Lab., “i ingenuity and knowledge, be respons! : " . 
Washineton Ave. Nutley 10. N. J.. develop : valuable time and worst of all — 

PON tae : —- nr ble for savings in the millions. In fact, , = 
mental model aircraft antenna system : corny jokes. These boys have heard 
é $64,675 a favorite pastime among aircraft 7 ’ : 
a 64,679 . ° 1 — ers . them all, so if you’ve got one it 

Stephen-Douglas Co., Ine., 2950 Nebraska Duyers 1s to tote up and compare the 
Ave. Santa Moni Calif omplete engi better be good. 

' CORR Once = at f savings they have made for their com ; = 
neering data and inverted Y empennage . In rare instances, buyers receive 

, tie : yanie ‘ ‘ 
with dorsals and cables started by con i tempting offers by unscrupulous ven 
+ tnr 1 revinne oc tras - a . sally 
ractor under previous contra t, $31,741 4 dedicated man, personally proud dors who hope to buy business with 

Collins Radio Co., Cedar Rapids, Iowa of the job he accomplishes, the average vratuit 
‘valuation models of AN/ARC-52 (XN i tt " b t | t sk Bratuities 
radio sets, 12 ea., $389,849 equipment Ouyer Nas deen at His tas But you'll find most every buyer is a 

David Clark Co., Ine., 360 Park A for 10 years or more, having won the company man” and not about to sell 
Worcester 2, Mas iltitude suits modi bh ft uct -xne . . w-up 
to permit wearer to reach fa Jains job through experience in follow-up, | out his integrity, his pride and his firm 

lit wearée to each ace “xne ing 1 assistan yI as 7’ 
ejection seat, 62 ea., $25,049 expediting and assistant buyer classi to the glib salesman of an inferior 

Motorola, Inc., Phoenix Kesearch Labora- fications product Ihe vendors who attempt to 
tory, 3102 N. 56th St., Phoenix, Ariz., pre He knows metals and materials, | prjbe are consistent losers 
production and evaluation models of in > er : ices 
proved version of radar beacon 6 tr one producers and pases , There's only one worry about a good 
$54,990 I undreds “s a are at his fin- buyer as far as his company is con 

» ‘Mectric ‘ ; eonard ver i gi: a- 
_— . Ele = at _— . 1-46 La na gertips anc within his own organiza cerned Because he’s capable, quick 
ot., ew orK , i SI er oxide zine ;: > ; met 2ePri y 
hatteton 26 en. $56,000. tom “ works with ogee Wy thinking, analytical and smooth-talk 

Eclipse-Pioneer Div., Bendix Aviation preva » Inspection, spe tbe snop, ing, with vears of experience to boot, 
Corp., Teterboro, N. J., scale, spring, gy1 shipping, the laboratories, the re- he can sell as well as he can buy. Sup 
fixture assembly, and play indicator tester “mse 2 affic. ete 

aie , eg egg me cigg ne lease group, traffic, ete. pliers recognize this and many a buyer 
gyro balance stand, etc., 167 ea., $93,193 i ‘ . 

General Electrie Co., French Road, Utica Everyone with whom he deals ex has reversed his field to turn salesman 
N. Y., signal distributor, azimuth and range pects him to be — and by and large he | and apply his abilities for a vendor in 
indicator, video converter relay assemblies is — an endless source of information the perfect counterpart of his original 

age regulators, etc. 30 ea., $1,279,348 
voltage regulators, etc., 430 ea pig on each of the thousands of items he iob 

Wilding Picture Productions, Ine., 1545 } ’ ; 

Argyle St., Chicago 40, Ill, shooting scripts procures. Yet, as I have said, these capable, 
with partial storyboards for motion picture It’s an ulcer-building job, but the hard-working men seldom receive 
raining ‘ 5 ef g R7 

training films, 5 ea., $81,487 : buyers seem to enjoy the challenge of the kudos they deserve. Not that 

Collins Kadio Co., Cedar Rapids, Iowa . ‘ ae * 
radio set controls and spares, 520 ea juggling dozens of phone calls each | their accomplishments aren’t appre- 
$45,105 hour, perhaps fifteen office visitors each | ciated. It’s just that they are ex- 

Eclipse Pioneer Div., Bendix Aviation day. They gripe about the bales of pected to do a top job and they 
Corp. Teterboro, N. J., dynamometer aper work involved, but in th m invariably measure up to ta 

: J | ; > same aris _ » » “ta- 
inertia motor, adapters and couplers pape . nVOIvee, OUT = ave _— ; . I expecta 
ea., $37,094. breath they thank their fates for de tions. 

Arnalt Corp., Warsaw, Ind., arrestin: pendable vendors, the efficiency of their From Whittaker, then, a pat on 
one . : » 2REOe oe €909 TRI 
gear hook points, 3,526 en., 9202, 157. secretaries and assistants, the expedit- | the back to the buyers. 

Stewart-Warner Corp., 1826 Diversey he foll i the t “Well d = 
Parkway, Chicago 14, IIL, receiver-trans ers, the follow-up men and the assis em done. 
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mitters and components, 1,596 ea., $646,759 Re Van Dyke, Mich., maintenance parts 

Collins Radio Co., Cedar Rapids, Iowa, used on fuel controls, $126,437 = a 
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Completely finished wave guide tube of National Seamless 


National Seamless Tubes of USS Stainless Steel 









chosen for Radar Scanner Wave Guide Tube 


The wave guide tube, along with the rotor control, form 
the central control unit of the Radar Antenna System de- 
signed and manufactured by Davis Industries, Inc., of 
Detroit, Michigan. 

Originally, the wave guide tube was manufactured from 
carbon steel suitably plated to eliminate corrosion. Manu- 
facturing complications and plating difficulties proved 
this process economically unsound and operationally 
hazardous. That’s why NATIONAL Seamless Tubes of USS 
Stainless Steel were specified. The 1144” I.D., 4%” wall 
seamless USS Stainless Steel tubes offered a clean job that 
required no plating and solved the corrosion problems. In 


addition, only seamless steel tubing could meet the weight 
and strength factors required. 

The superior strength, consistent uniformity, and di- 
mensional accuracy of NATIONAL Tube’s Seamless Steel 
Tubing make it ideal for all types of vital applications. It 
is available in a wide range of diameters, wall thicknesses, 
various shapes and steel analyses, and is produced to 
exacting standards by the world’s largest manufacturer 
of tubular steel products. Upon request, our engineers 
will be glad to make a study of your requirements, and 
help you apply Seamless Steel Tubing to your particular 
specifications. 


SEE The United States Steel Hour. It’s a full-hour TV program presented every other week by United States Seel. Consult your local newspaper for time and station. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL SEAMLESS STEEL TUBES 
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mitters and components, 1,596 ea., $646,759 
Collins Radio Co., Cedar Rapids, Iowa, 
radio receivers and components, 558 ea 
$845,563. 
Weber Aircraft Corp., 2820 Ontario St., 
Burbank, Calif., single-fold passenger seat 
modification kits, 1,692 ea., $253,158. 


USAF Contracts 


Following is a list of recent contracts 
announced by the United States Air 
Force: 


Electric Service Engineering Co., 10 Third 
Ave., Joliet, Ill, bins, cargo, USAF, used in 
transporting and storing aircraft spare 
parts, 866 ea., $270,625. 

Southern Sportswear Co. Centerville 
Tenn., trousers, flying men’s, various sizes, 
2,541 pr., $48,177; 5,767 pr., $109,342; 13,- 
467 pr., $255,334; 14,127 pr., $267,847 

Berger Bros. Co., 135 Derby Ave., New 
Haven 7, Conn., kit bag, high altitude 
coveralls, helmet, cylinder and regulator 
assemblies, 5,589 ea., $47,801 

Watson Elevator Co., Inc., 45 Cedar Lane, 
Englewood, N. J., lift, bomb, mobile type 
20 ea., $1,476,965. 

Lockheed Aircraft Corp., Burbank, Calif 
kits, modification of aircraft universal 
truck, 1,356 ea., $43,853, $98,956. 

Lite Mfg. Co., Ine., 101 W. 21st St., New 
York 11, N. Y., helmet, flying, seal brown; 
sheepskin outer shell, lambskin lining ; 
various sizes, 181 ea., $8,825; ea., 
$108,637; 6,262 ea., $305,335; 3, 
$164,369. 

Electric Service Engineering Co., 10 Third 
Ave., Joliet, Ill, power package, 348 ea 
$123,397 

Teachers College, Columbia University, 
New York 27, N. Y., follow-up research 
studies of Air Force non-reenlistees, $57,565 

Educational Research Corp., Ten Craigie 
St., Cambridge 38, Mass., research studies 
on the validity of interest measures for 
classification and assignment as related to 
reenlistment, $47,698 

University of Illinois, Board of Trustees, 
Urbana, Ill, research designed to investi 
gate the influence of factors related t 
alternative training and cuing procedures 
for television instruction, $33,465 

University of Utah, Salt Lake City, de- 
velopment and standardization of written 
proficiency tests for aircraft armament 
maintenance personnel, $29,759 

American Institute for Kesearch, 11° 
Amberton Ave., Pittsburgh 32, Pa., addi 
tional work, time and funds for study of 
developmental history of certain complex 
electronic systems, $27,964. 

Stanford Kesearch Institute, Stanford 
Calif., development of a procedure for as 
sessing the performance of Air Force elec- 
tronic maintenance personnel, $38,865 
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Navy Contracts 


Contracts recently announced by the 
Navy’s Aviation Supply Office, are: 


Atias Paint and Varnish Co., 32-50 Buf- 
fington Ave., Irvington 11, N. J., enamel 
12,352 gal., $26,657. 

Lear, Inc., 110 Ionia Ave., NW, Grand 
Rapids, Mich., technical publications, $25 
SOa. 

Vickers, Inc., 1400 Oakman Blvd De- 


troit, Mich., maintenance parts, $27,735 

_—— Products Div., Bendix Aviation 
Corp., 401 Bendix Dr., South Bend 26, Ind., 
brake assys., 306 ea., $80,675 

Dexton Clothes Co., 79 5th Ave., New 
York 3, N. Y., aviator’s flying suits, 26,700 
ea., $246,975. 

Modern Crane and Conveyor Co., Ine., 
8660 Atlantic Ave., South Gate, Calif., avia- 
tion jack, 199 ea., $98,505. 

Medico Electric Motor Co., Ine., 11 Tomp- 
kins St., Pittston, Pa., tripod jacks, 129 ea., 
$36,765. 

B. F. Goodrich Co., 500 Main St., Akron 
Ohio, wheel assys., 95 ea., $47,343 

Holley Carburetor Co., 11955 E. Nine Mile 
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Rd Van Dyke Mich maintenance parts 
used on fuel controls, $126,437 

Bendix Products Div., Bendix 
Corp. South Bend, Ind., maintenance parts 
sed on pumps, $463,427 

Lite Mfg. Co., 191 W. 21st St., New York 
N. Y., accessory kits, $464,392 

Cc. M. Athey Paint Co., 1809 Bayard St 


Aviation 


Baltimore, Md., enamel, 15,800 gal., $31,596 
U. S&S. Rubber Co., Fuel Cell Dept., 16 
Eagle St., Providence, R. L. bladder assys 


$29. 380. 


Thompson Products, Ine., 23555 Euclid 
,ve.. Cleveland, Ohio, valve assys., 718 ea 
$34,529 

American Measuring Corp., 21-25 44th 
Ave Long Island City N. ¥ test sets 


us OA $214. 381 

Eclipse-Pioneer Div., Bendix 
Corp., Teterboro N ] 
tester, $40,897 


Aviation 


al topilo 


Bendix Products Div., Bendix Aviation 


Corp., South Bend, Ind., maintenance parts 
$34.450 

French Mfg. Co Union St Worches 
ter, Mass., ponchos, 3,650 ea., $26,718 


General Paint Corp., 2627 Army St, P. O 
Box 3474, Rincon Annex, San Francisc 
Calif., primer, 9,500 ea., $41,420 

Visson Mfg. Co., Inc., 8044 Woodley Ave 
Van Nuys, Calif valves, $26,588 


Minneapolis-Honey well Regulator Co., 


2600 Ridgway Rd., Minneapolis, Minn., in 
dicators, 120 ea., $27,418. 
Eeclipse-Pioneer Div., Bendix Aviation 


Corp., Teterboro, N. J indicators, $32,314 

Lear, Inc., 110 Ionia Ave. N. W Grand 
Rapids 2 Mic screwjacks 380 ea 
$37,871 

Enmar, Ine., 1414 E. 25th St Wichita 1 
Kan., lacquer, $36,071 

Atlas Paint and Varnish Co., 32-50 Buf 
fington Ave., Irvington, N. J., enamel, $34 
015 

Westinghouse Electric Corp., 00 Wal 
nut St Philadelphia, reg itors nd ger 
erators, $241,792 

Liquidometer Corp., 41-0 6th St Long 
Island City 1, N. Y., transmitters, $162,836 


Over 85% of the torque wrenches 
used in industry are 


5 funTiuei 


TORQUE WRENCHES 
Read by Sight, Sound or Feel. 


Mary owe sor St. : av 


@ Permanently Accurate 

@ Practically Indestructible 
@ Faster—Easier to use 

@ Automatic Release 


@ All Capacities 


ia iach grams...inch 
ownmces,..inch pounds 


feet peunds Ix 


Every 
monufacturer, 
design and 
production man 
should hove 
this valuable 
dato. Sent upon 
request. 























engineers: 


LOST 
in the shuffle? 


Are you drowning in an Engineering 
Pool? Are you held back by lack of 
opportunity? 

Then, consider how much better off 
you'd be in a medium-sized, progres- 
sive organization, one large enough to 
offer a variety of opportunities yet 
small enough so that individual effort 
can be recognized. Send your resume. 


Stratos needs experienced, qualified 
engineers to work in the development 
of new air-conditioning systems, air- 
turbine drives, controls, and other 
pneumatic accessories for aircraft and 
industry. Company supported re- 
search and development programs are 
underway leading to the development 
of new industrial as well as aero- 
nautical equipment. 

Send a detailed resume today to R.T. 
Bartlett, and be sure to include your 
home address. All information kept 
in strictest confidence, naturally. 


Excellent hous- 
ing is available 
on attractive 
Long Island. Mig” 7 
Wonderful . 
recreational facilities 

— fine beaches, boating, 
fishing and golfing. 


_- 






OF RArTOS 


A Division of Fairchild Engine & Airplane Corporation 
Bay Shore, L. |., WN. Y. 
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COMPLETE PACKAGE UNITS 
SPECIFICATIONS 


Material—Aluminum, Magnesium, Stain- 
less Steel, Castings, Forgings, 
Sheet Metal. 


Speed—Dependent upon drive unit and 
performance requirements. 


Performance—Total pressure up to 20 
inches of water. Flow — 100 
c.f.m. to 5000 c.f.m. 


Drive Units—Electric Motors A.C. or 
Hydraulic Motors. Air 
Motors. 


Testing—All blowers tested to meet ap- 

plicable N.A.F.M. and MIL Speci- 
fications. 
Structural test to 50 per cent 
overspeed (or as required). All 
structural and aerodynamic 
tests conducted in Dean & Ben- 
son Research, Inc. overspeed 
spin pit and wind tunnel, 


Dean & Benson 


Hesearch, Inc. 


14 RICHMOND ST. CLIFTON, N. J. 
GRegory 1-1600 
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Aviation W eek Picture Brief 





Balsa Forms Mold for Short Run 


Novel use of balsa and paper to construct a mold for an inflatable latex bag 
was developed by engineers at Glenn L. Martin Co. for pressure-testing parts of 
the new XP6M-1 SeaMaster. 

It was a short-run job, so permanent molds were out. Instead, balsa wood 
was used for a frame that was then covered with polyethylene- yp Morsay paper. 
Liquid latex was sprayed over the paper to form the one-piece seamless bag 

With the bag formed, technicians cut a small slit so they could reach insicd 
the bag, crush the balsa form and extract it as wads of paper and balsa. ‘Thi 
valves were inserted and the slit resealed. 

More latex was sprayed to bring the thickness to the specified 
the bag was oven-cured. 
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BUSINESS FLYING 





NAVIONS AND C-4é6s typify nonsked’s fleet of testbeds used for equipment evaluation. 


Meteor Offers Flight Test ‘Package’ 


By Erwin J. Bulban 

Acute shortages of flight test facilities 
that are delaying equipment manufac 
turers’ development-to-production cycles 
are being overcome by a new business 
service division of Meteor Air Trans 
port, Teterboro, N. J. 

The service is saving a growing roste1 
of clients months in obtaining vitally 
needed flight time on their products 
Jean Kossarides, chief of Meteor’s new 
Equipment Flight Test told 
AVIATION WEEK. 

“The contracts we have on hand 
now will add about $350,000 to Me 
teor’s 1955 gross,” he said, “and we 
could hit $500,000 before the vear is 
up.” The operation has been 
active since Izst fall and was formalized 
only a few months ago 

Biggest slice—some 75%—of EFTD’s 
comes from military avionics 
equipment makers; the remainder is 
contracted by suppliers to the business 
aircraft market. 

The former comprise a vast postwat 
generation of small firms. By weight 
of numbers and prolific output, the 
have overloaded the limited supply of 
military fiving testbeds, already heavily 
cngaged on expanding service research 
programs. 

“One of our first clients was told 
by Wright-Patterson AFB that he would 
have to wait a minimum of six weeks 
before the Air Force might schedulc 


Division 


new 


business 
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his equipment on on 
We had a DC 
ment in one week, 
Now thev’s 
the modified 
150 hr. beginning in September.” 
told at Wright-Patterson 
that companies have 
ers if there are ai 
vailable, 
so tied-up on its current programs.” 
In addition to signing up individual 
manufacturers, Koss USAF’ s 
own test problems as offering another 
facet for participation by EFTD. Hi 
is trving to get the division recognized 
1 USAF -approved civilian flight test 
gency so that he uld bid on parts 
of the This might 
be extended to cover Air Research & 
Development Command centers. He 
that the Geophysics Research Di 
ctorate at mbridg¢ Mass has 


shown considerable interest in using 


of their ships 
ith the 

Kossarides 
given us the job of taking 
product up for 


3 fiving w equip 


5 id 
inothe: 


I’ve been 
isking ofh 
facilities 
miltary has 


been 
pris ite 
since the been 


irides sees 


klog 
~ 


service’s bac 


the service, 


S¢ irch 


EFTD Services 
Kossarides told AviATION WEEK that 
Meteor can handle any flight program 
for about 60% of what it costs USAT 
He is trying also to persuade Ait 


Force to approve a plan whereby a con 


particularly for weather r 
projects 


tractor, whose development program is 
being tied up because of unavailability 
of a military testbed, could get a con 
tract manu 


deviation permitting the 


icturer to use Metcor’s facilities. 
Equipment Flight l'est operates a 
flexible pattern of services built around 
Meteor nonscheduled fleet 
nd now being supplemented with new 
urcraft being purchased especially for 

use as testbeds 

this system, some of Meteor’s 
ports lead a double life; 
equipment by day, fiving 
night they fly 

test equipment simultaneously. 
\ manufacturer may want an airplane 
ly hours a day. If the 


nent requires modifications, such 


the basic 


testing 
cargo by 


Occasionally cargo and 


1 few 


radome installation, he send 


necessary drawings Ihe 
elects an available airplane and 
eor’s shops and personnel to 
rk cutting the skin and _ installing 
necessary fittings and power supph 
to drive the equipment and attendant 
cording devices. 
he airplane is ferried to the customer 
vhere the equipment can be installed 
for the flight program. At the end 
of the day's flight, the equipment can 
be removed and the airplane returns to 
Teterboro. It may be set up for a 
cargo run that night. This sort of a 
ontract helps Meteor get high utiliza 
tion out of its transports. It hopes 
this will allow lower cargo rates 


Test Costs 


Under this arrangement, the manu 
about $250/hr. for 
plus modification charges and 

one-dollar per mile ferrying fee. A 
DC-3 costs about $200/hr. in addi 
tion to these charges, a B-25 approxi 
A Navion runs some 


fracture! 


ye +6 


pays 


mately the sam« 
$25 per hr 
f the 
ave the airplane and crew based at 
facility for the the test 
gram. EFTD’s package for this 
ludes all maintenance, fuel and oil 
ws, salaries and other living expenses 
landing fees and 


manufacturer wishes, he can 


course of 


rance necessa4® 


Costs on such 


ipproximately as 


ind licenses 

t work out 
follows 
e C-46—$30,000 per month covering 
30 fiving hours. Over this time it runs 
$175 a flight hour 
e DC-3 month 
fiving hours; $175 per hr. after 
e B-25—Same as the DC-3 
e Navion Super 260—$1,000 per month 
ifter 30 hi 
service 1S illed i 
Under this, a 
Meteor fly 
m its regular cargo runs at 
installation equipment 
insurance. A typical example is business 
iircraft radio equipment. The installa 
tion becomes a companion set to 
the C-46’s normal radio gear. The 
Meteor operator keeps a running log 


for 30) 
30 hy 


$20.000 pel 


nd $25 per hr 
Another 

rate contract 
can have 


deferred 
manutac 
equipment 


$50 per 


ir. plus and 
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on the equipment’s performance en 
route. If it is transmitting gear, he 
transmits twice, once with his standard 
equipment, once with the test set, ex- 
plaining to the tower that it is a test. 
Operating personnel also write up an 
informal personal evaluation of cach 
piece of equipment. 

Modification in 12 Hr. 

Kossarides recalled a case where a 
radio equipment maker decided to 
run this airline-type test just before 
shipping production units out to dis- 
tributors. The equipment failed during 
the Meteor flight and _ investigation 
showed a design failure that was COr- 


rected before shelves were loaded with 
the new product. 

According to Kossarides, the flight 
test division can have an airplane modi- 
fied and ready for flight within 12 hr., 
including CAA approval. He notes that 
there have been no problems regarding 
military security clearance for Meteor 
personnel. Generally speaking, they 
have no need to know the details of the 
equipment they are installing or testing. 
They merely get an airplane ready to 
take a “package” and then they fly 
according to specifications. The con- 
tractor’s personnel are the only ones 
concerned with running the equipment 
and its performance. 














It is obvious that Equipment Flight 
lest is getting set for a long, busy 
haul. The Division spent approximately 
$15,000 in recent months for additional 
shop and testbed servicing equipment. 
Another $50,000 is earmarked for fur 
ther equipment purchases. 

The aircraft lineup is due to be in 
creased. EFTD uses four of Meteor’s 
six C-46s, but the demand for these 
airplanes, because of their two-stage 
blower engines that permit operations 
at 25,000 ft., will soon outgrow their 
availability. Meteor President Robert 
Morrow and chief flight test engineer 
John Schwarz have been overseas shop 
ping for two more C-46s. With a fleet 
of eight Commandos, greater flexibility 
in planning flight test and cargo opera- 
tions will be possible. 

One B-25, recently acquired, is sched 
uled for overhaul to be put into shape 
for its new job. Kossarides indicated 
that he may need two B-25s. The com 
pany has leased a helicopter for one 
test contract, but sees a definite need 
for one of these vehicles and plans to 
buy an §-55. 

Morrow probably will get a Bonanza 
for executive transportation, freeing his 
Navion Super 260 and giving EFTD 
two of these light planes for testing 
business aircraft radio equipment, flight 
instruments and navigation equipment. 

Business outlook looks bright. Kos 
sarides said that a survey he has mad 
in the Eastern U.S. shows that of 200 
equipment manufacturers he 
15% said they had an immediate re 
quirement for the private test facility’s 
service, some already have signed up 
with EFTD and others are negotiating 
contracts. Another 70% told him they 
would need such service within the 
coming vear, and they would contact 
him when their equipment was ready 
One prospect will require a one-year 
use of an aircraft to flight-test all pro 
duction equipment, he said 

He expects that in the next 90 days 
the company will get three big contracts 
in the New England area that will 
require setting up office and mainte- 
nance and crew facilities there 


visited 


Executive Ventura 


Cruises at 300 Mph. 


A modernized Lockheed Ventura that 
flies at over 300 mph. for 2,300 mi, 
nonstop at normal cruise power carrying 
14 passengers has been developed by 


Howard Acro Service, Inc., San An- 
tonio, Tex. 

The “Super Ventura” is powered by 
two P&WA R2800-M-2s and carries 
1,300-gal. of fuel. 

Ventura’s normal fuselage has been 
extended, increasing directional _ sta- 
bility, the modification firm reports. A 
spring tab boost system is fitted to the 
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“Super Ventura’s” controls to reduce 
need for high pressures. rIIIiiL 
A rigid arch has been built into the Lite DEVELOPED IN CLOSE COLLABORATION 
tuselage nose to lessen transmission of with THE AIRCRAFT IN- 
vibration from the propeller arcs. | 1” DUSTRY, S.S.White Aircraft 
Initial “Super Ventura’’ has com- | 
Accessories have been tested and 


pleted its flight test program and pro a ; a 
duction airplanes are being built. . approved for use in practically 
Flexible Shatts every major military amd com- 


Vale Me: Vetet-t-t-te] a (-t-m mercial plane. Backed by a 


Pp R | VAT £ L | N E S for competent staff of engineers, 


S.S.White aircraft accessories 
Vi ged shi have proved to be the answer to 
Production of Camair 480 twin-en Ts many critical weight, space and 


gine Navions has reached one weekly performance problems. 
at the company’s new plant at Galves- 
ton Municipal Airport, Tex. Navion 
conversion is expected to reach two 
weekly “in the near future.” 














FLEXIBLE SHAFTS 


e For remote control and power drive of in- 
struments, parts and accessories. 


Three Bell 47G-2s are being delivered 
to Colorado Insterstate Gas Co., Colo 
rado Springs, for transporting key super 
visory personnel during construction of 
a 380-mi. 22-in. pipeline being laid by 
the firm. First copter has been de | e Fully dependable, long-lasting, easy operating. 
livered; second is due this month and 
the third next March. Two will have 
night flying equipment. . . . Pipeline 
Construction & Drilling Co., Camp —t 
Hill, Pa., is getting a second Bell copter an ANGLE ADAPTERS 


this month. 


e A complete range of sizes and types for every 
service. 





@ Designed to facilitate attaching a flexible shaft 
to parts where space limitations prevent a 


Executive Learstar has flown nonstop 
direct connection. 


2,570 mi. from Gander, Newfoundland 
to Paris in 5 hr. 50 min. Plane, owned — . Available in 90°” 135 and straight styles for 
by international oilman Charles B remote control and power drives. 

Wrightsman, features the initial busi 
ness aircraft installation of a Bendix 
Polar Path compass, especially designed 
for accurate navigation at high lati 
tudes. It can also serve as the direc 


tional control element of an autopilot PRESSURE BULKHEAD FITTINGS 








system. @ For use with radio and compass flexible shaft 
controls passing through pressurized cabins. 


Two de Havilland-Canada Beavers 
have been purchased by U. S. Depart 
ment of Justice, Immigration and , 
Naturalization Service to augment 
border patrols. Planes were sold br i 


Babb Co., Inc., Newark, N. J 
: MECHANICAL SCREW JACKS 
Large business aircraft service center t+ e For use with flexible shafts to convert rotary 
is scheduled to open this month at r] action to lineal motion. 


Dorval Airport, Montreal, Canada © Laboratory-tested to insure safe operating 
limmins’ Business Aviation Center will axial load of 390 Ibs. 


. 
: - 1T.-< OT 0 > ‘ ; : 

be open 24-hr.-a-day for complete main e Precision-made, low in weight, minimum end 

tenance, including repair avionic gceat 1} shake. 


and components. 


© Light-weight, excellent pressure-tightness. 








Executive aircraft leasing service, of- BECc SS Ge eeeeeeae 
fering single or twin-engine equipment b+—+—+—+ ee ee Send for BULLETINS 5306 and 5403 
package complete with crews, has been s rT ii riiili S.S.WHITE INDUSTRIAL DIVISION 


established by Executi e Flyers, Inc., 10 East 40th Street, New York 16, WN. Y. 
Love Field, Dallas, Tex. Expansion of 


the current fleet is planned. Present 
equipment: ‘T'wo Lodestars, a Beech 
Twin Bonanza, two Beech Bonanzas 
and a Navion. Byrd Oil Co. has re- 
cently assigned its aircraft to the firm 
to operate. 
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NEW AVIATION PRODUCTS 





Low-Noise Aircraft Inverter 


Model SE-24-1 aircraft inverter, used 
in the Martin TM-61 Matador, weighs 
41 Ib. and is rated at 2,250 va. at 35,000 
ft. Unit has electronically controlled 
carbon piles which regulate power for 
shunt and exciter fields, thus voltage 
and frequency modulation are a fraction 
of allowable specification value, result- 
ing in a reduction in “noise” level of 
scrvo system, the maker reports. 

The inverter is self-ventilated and 
will carry 1,500 va. at 50,000 ft., single- 
phase, the manufacturer states. [t meas- 
ures 134 x 94 x 73 in. 

Leland Electric Co., 
St., Dayton 1, Ohio. 


1501 Webster 


New Production Machines 


These new machines, of interest to 
the aviation industry, will be among 
the highlights at the Machine ‘Tool 
Show at Chicago’s International Am- 
phitheatre, Sept. 6-17 


Landis 

e Type K universal cylindrical grinder 
12x36 in. has 3-250 in./min. traverse 
speed, with constant speed possible in 
either direction. Grinding requirements 
are met by swiveling the universal 
wheel head which slides on a ground 
vee and flat way to provide accurate 
response to the feed mechanism. A 
swinging bracket internal grinding fix 
ture is included as standard equipment. 
e No. 124 centerless grinder has an 
automatic work loader and unloader 


making the grinding cycle completely 
automatic from start to finish. It can 
grind three diameters on an armature 
shaft at a rate of 250 pieces/hr. with 
work finish ground to tolerances within 
0.0003-in. 
e Type K 6x18-in. and 10x36-in. plain 
cylindrical grinders feature high rigidity 
obtained from a one-piece box section 
bed casting with thick walls. Spindle 
speeds are from 54-200 rpm. 
e Automatic loading, grinding and un- 
loading will also be shown in action on 
a Landis 16x40-in. H-IW multiple 
wheel hydraulic grinder. 

Lancis Tool Co., Waynesboro, Pa. 


Pratt & Whitney 


e Plain optical rotary table, 24 in., in 
corporates an easily read projection op 
tical system using a graduated glass 
master disk to obtain basic five-minute 
settings. Optical methods sub 
divide each of these units 300 
equal parts for direct settings to 
second of arc. Readings are magnified 
and projected on a viewer. Table has 
360-deg. adjustment of the optical zero. 
e Sigmatic multi-dimension gaging ma- 
chines simultaneously inspect to 50 
physical dimensions and can be adapted 


also 
into 
once 


to inspect, count and sort a wide variety 
of components, the manufacturer states. 
e Precision rotary table, 42 in., auto- 
matically positions work to any desired 
angle, permitting automatic program 
ming. Table dial vernier graduations 
read to two seconds of arc. After ini- 
tial settings, the operator has only to 
press the cvcle start push button and 
the table automatically indexes counter- 
clockwise from one point to the next 
e Air-O-Limit machine control gage 
provides for in-process checking and 
automatic feedback corrections. Con- 
trol cabinet contains light signals for 
out-of-tolerance warning in addition to 
four standard package gage units with 
calibrated air indicators for direct dia 
meter readings. 

Pratt & Whitney Division, Niles- 
Bement-Pond Co., W. Hartford 1, 
Conn, 


Stainless Quick-Release Clamp 


Quick-release clamp designed for air- 
craft high-temperature applications has 
stainless-steel mechanism making it 
possible to tighten the item on the 
same side that it latches, aiding serv- 
ice in tight areas, the maker points out. 

Unit is said to comply fully with nnh- 
tary process and material specifications 
Che release mechanism is also avatiable 
on V-band clamps and a variety of sp« 
cial application items, the manufacturer 
reports. 

Specialty Products Corp., 29985 Lake- 
land Blvd., Wickliffe (Cleveland), Ohio. 





ALSO ON THE MARKET 





Duofold fabric H-3 knit elastic Fiber- 
glas reinforcing material for use in 
curved surface lamination, including 
aircraft parts, is stated to retain strength 
and uniform thickness at stretch ex 
tremes.—Duofold, Inc., Dept. H-33 

Mohawk, N. Y 


Sitdown-type fork lift track with cen 
ter control has 3,000-Ib. capacity and 
wide for narrow-aisle work 
with 68-in. full initial typ 
and 83-in. low initial lift 
Elwell -Parker Electric (¢ 
Ohio 


is 35 in. 
Available 
uprights 
uprights 
Cleveland 3, 


Liquid epoxy hardeners RP-7 and RP 
22 are recommended by maker for ap 
plications where high heat properties 
are wanted, such as laminates, rein 
forced tooling, encapsulation, bonding 
ind the like.—Chemical Process Co., 
901 Spring St., Redwood City, Calif 


Seven-power measuring magnifier for 
industrial use has scales for checking 
radii, line thickness, angles and metric 
distance. Magnifier barrel is threaded, 
permitting accurate eyepiece focus 
Bausch & Lomb Optical Co., 
Paul St., Rochester, N. Y. 


635 St. 


Kelon F molded rod in o.d. sizes 


from ~ to 5 in., and tubing wall thick- 
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STRATOS 


AIR-CONDITIONS THE NEWEST USAF BOMBER 
THE EIGHT-JET BOEING B-52 








The Boeing B-52 jet bomber entering operational service with the Strategic Air Command this spring 
becomes the world’s first heavy jet bomber to go into service. 


Joining its medium jet bomber teammate in SAC—the Boeing B-47—the B-52 “Stratofortress” greatly 
strengthens America’s Air Arm. A high flying, high speed heavyweight with a range longer than that of any 
other operational jet aircraft, it is destined to be the backbone of SAC’s striking force for some time to come. 


To cool the crew and the tons of intricate equipment aboard the B-52, Boeing picked a highly efficient 
cooling system designed and produced by Stratos. 


Builders op precision equipment por aincropt systems 


le STRATOS 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORP 
.. Whe the hutine id measured in Cight- years! 


Main Office: Bay Shore, L.1., N.Y. * West Coast Office: 1355 Westwood Blvd., Los Angeles, Calif. 





“aRpeese BRE IS AMG OLTH Semecnringepenmo= seam 


cargo: 


one engineer 


and slide rule 





Mr. M. is on his way to solve a difficult production 
problem at a plant 700 miles from his home office. 
His company plane will get him there fast, com- 
fortably and free of restricting schedules. 

He’ll set down at one of over 600 Esso Dealer 
Airports, where he can let the Esso Aviation 
Dealer take over. By showing his Esso Aviation 
Credit Card and identifying himself, Mr. M. can 


A ELE OOOO <P A a A 


AERO COMMANDER 


charge high quality Esso Aviation fuels and lubri- 
cants, tire and battery service, landing fees, over- 
night storage, and minor emergency repairs. 

Mr. M., like thousands of other business flyers, 
has learned to rely more and more on famous Esso 
Aviation Products — used by the world’s largest 
airlines and backed by over 45 years of flight test- 
ing and research. 





ness from 2 in., are available in produc 
tion quantities for applications where 
corrosive chemicals or —300F to 4001 
continuous temperatures are encoun 
tered.—Sales Dept., Shamban Enginee1 
ing Co., 11617 W. Jefferson Blvd 
Culver City, Calif. 


Cam feed drilling and tapping units 


provide increased strokes, automat 
lubrication and an auxiliary cam lever 
for operating sequence controls, either 
air valves or micro switches. Friction 
safetv clutch provides feed drive. Speed 
and feed changes are handled by “pick 
off” gears.—Kingsbury Machine ‘Tool 
Corp., Keene, N. H 


General-purpose hose clamps fixed in 
place with ordinary pincers are designed 
for use with high-pressure lines. Avail 
able in 20 sizes from } in. 1.d. to 


in. i.d.—Circle C +. Corp., 39 Broad 
wav, New York 6, N. Y 


7s 


Thread size 2-56 is now available on 
Kavlock miniature self-locking anchor 


nuts, applicable in temperature rang: 


to 550F.—Kaynar Co., Kavlock Divi 
sion, 820 E. 16th St., Los Angek 
Calif. 


Laminate reinforcing material of du 
Pont synthetic Orlon or Dacron is 
bonded mechanically, rather than 
thermally or chemically. It produces 
laminates of uniform thickness, high 
smoothness, and equal strength in all 
directions. Dielectric strength is high 

E.. I. du Pont de Nemours & Co., Wil 
mington, Del. 


Precision turning lathe Series Ek. Mode! 
1000 has an all-electric speed control 
for infinitely variable cutting speeds 
and built-in constant surface cutting 
speed. Electronic rectifier system pro 
vides power for the unit’s 20-hp. d. « 
variable-speed main drive motor, with 
sufficient capacity to operate the motor 
at 30 hp. without excessive overload 
ing.—Monarch Machine Tool Co., Sid 
nev, Ohio 


Adjustable press control arm has tele 
scoping shafts permitting height ad 
justment so that machine operator can 
locate “run” and “stop” buttons t 
his convenience. Arm swings on a 
universal ball-joint connection.—Danly 
Machine Specialties, Inc., 4358 W 
Roosevelt Rd., Chicago 50, Ill. 
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ENGINEERING.» 
OPPORTUNITIES 


CONVAIR-Pomona is engaged in develop- 
ment, engineering and production of elec- 
tronic equipment and complex weapons 
systems. The Convair-Pomona engineering 
facility is one of the newest and best equip- 
ped laboratories in the country. The work 
in progress, backed by Convair’s outstand- 
ing record of achievement, offers excellent 
opportunities for recent graduates and ex- 
perienced engineers in the following fields: 


ELECTRONICS 

DYNAMICS 

AERODYNAMICS 
THERMODYNAMICS 

OPERATIONS RESEARCH 
HYDRAULICS 

MECHANICAL DESIGN 
LABORATORY TEST ENGINEERING 


Generous travel allowance to engineers who 


g 
a are accepted 
*For further information on Convair and its 


fields of interest, write at once, enclosing a 
complete resume to 

Employment 

Department 3-F 


*ENGINEERING 
BROCHURE 

TO QUALIFIED 
APPLICANTS 


cONWVA! R 


O F SENERAL DYNAMICS CORPORATION 


POMONA CALIFORNIA 





THE PIPER APACHE 


Hartzell Constant-Speed Feathering Propellers 
are *endara Equipment on MOST Light Twins. 


Ly 


Hlaxbeeld PROPELLER, INC. 
Piqua, Ohio, U.S.A. 


























with new Janitrol Hot Fuel Priming Unit 

Think of it: A Curtiss-Wright turbo-compound engine, 
cold-soaked for three solid days at minus 65°, being fired 
in 60 seconds and running clear within three minutes. The 
newly developed Janitrol Hot Fuel Priming Unit does it— 
repeatedly—reliably. It’s a real cockle-warmer for engineers 
who like cold facts and warm engines! 

Facts: The unit is less than 18” long, weighs under 16 
pounds, heats fuel from minus 65°F to 200°F, and supplies 
hot fuel at the rate required as long as necessary to insure a 
smooth engine operation. It draws less than 7 amps, can 
be used while the starter is on. 

This is another case in which the nameplate “Janitrol” 
stands for “specs met or exceeded” as it does in so many 
aircraft heaters, gas turbine components, and combustion 
equipment. Write for new engineering data sheet or call 
your Janitrol representative. 


@ janitrol 


AIRCRAFT-AUTOMOTIVE DIVISION 


SURFACE COMBUSTION CORPORATION 
Columbus 16, Ohio 


District Engineering Offices: New York, 225 Broadway; Washington, 0. C., 4650 East-West Highway; Philadelphia, Penna., 401 No. Broad St.; 
Kansas City, Mo., 2201 Grand Ave.; Fort Worth, 2509 Berry St.; Hollywood, Calif., 7046 Hollywood Bivd.; Columbus, Ohio, 400 Dublin Ave. 
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CAB Cincinnati Collision Report 





DC-3 Intruded Into Control Zone 


THE ACCIDENT 

At 0904,’ Jan. 12, 1955, a Trans World 
Airlines Martin 2-0-2A, N 93211, and a 
Douglas DC-3C, N 999B, owned by Castle- 
ton, Inc., collided near the Greater Cincin- 
nati Airport approximately two minutes 
after takeoff of the TWA flight. 

All 13 persons aboard the TWA aircraft 
and the two pilots, sole occupants of the 
DC-3, were killed. Both aircraft were de- 
molished as a result of collision, ground im- 
pact, and fire. 

HISTORY OF THE FLIGHT 

TWA Flight 694 departed Greater Cin- 
cinnati Airport at 0902 on an Instrument 
Flight Rules flight plan to Cleveland, Ohio, 
with a scheduled stop at Dayton. The 
crew consisted of Capt. James W. Quinn, 
First Officer Robert K. Childress, and Hos- 
tess Patricia A. Sterner. Gross weight of 
the aircraft at takeoff was 35,572 Ib. (al- 


' All times referred to herein are Eastern 
Standard and based on the 24-hour clock 

2Synonymous with Greater Cincinnati 
Airport Tower 


lowable 41,600 Ib) and the load was prop 
erly distributed with regard to center of 
gravity limits. The flight was cleared for 
a right turn after takeoff from runway 22. 

At 0904, controllers in the tower over 
heard the words, “Kenton Tower, TWA 
six nine four . . .”” expressed in a normal 
tone of voice. The carrier signal was heard 
for three or four seconds after this message 
fragment. 

Several attempts were made to contact 
the flight in the next few seconds. The 
controllers then saw a flash of fire and 
smoke rising from the ground about two 
miles west-southwest of the tower. Within 
a short time it was learned that the Martin 
2-0-2 and an unreported DC-3 had collided. 
Between 0715 and 0722, Capt. Arthur 
A. Werkhaven, pilot of the DC-3, was 
furnished weather information at the Battle 
Creek, Mich., Interstate Airways Communi- 
cations Station for various points along the 
route Battle Creek to Lexington, Ky., and 
thence to Maimi, Fla. Capt. Werkhaven 
advised the station chief who furnished this 
weather 


information that he was going to 
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Another famous 
company uses— 


PSP 

“HOT” 
SOLENOIDS 
to actuate 
aircraft 
valves! 


Read how two teams of skilled design engi- 
neers—representing two famous aircraft sup- 
pliers, work together to solve a difficult 
aircraft valve problem. 

Engineers of the Wm, R. Whittaker Co., 
Ltd., Los Angeles, respected makers of air- 
craft valves and accessories, were assigned to 
develop a hot air valve for the Allison Turbo 
Jet engine. This 3 way selector valve is the 
pilot valve for the compressor air bleed— 
used to prevent compressor stall conditions 
\ solenoid was needed to supply a positive, 
reliable actuating force at ambient tempera- 
65° F to +500° F. Whittaker 
engineers, and design engineers of the PSP 
} ngineering ( ompany, together developed 
the specified “hot” solenoid. The valve and 
its “hot solenoid passed all tests 
in produ tion 

PSP engineers, foremost in the solenoid 
field, have developed several important new 
firsts in “hot” solenoids—-are now working 
toward a 600° F solenoid 

Complete data on PSP hot solenoids or 
220 other PSP solenoids is yours for the 


asku y Write today 


tures trom 


now 18 


LARGEST MANUFACTURER ON THE 
PACIFIC COAST PRODUCING AIRCRAFT 
QUALITY SOLENOIDS EXCLUSIVELY 


Crt 
TD_T 

Lf ei 
| SOLENOIDS _| 
PSP ENGINEERING COMPANY 


8420 Otis Street, South Gate, California 
in New York, New Jersey & Connecticut, contect Michael W. 
Stotimeck, 277 Brosdway, New York 7, WY. Phone COrtiandt 7-4390 
ta Texas, Oklehome, Kansas & Missouri, contect 
5. S. Neely, 0.0. Bon 9822, Fort Worth, Texas 


Send for your 
free copy of 
the informative 
PSP Catalog 
—today 
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Here’s the new MICRO 
SWITCH “EP’’(environ- 
ment-proof) switch, 
Available in a 

variety of 


MICRO SWITCH Precision Switches ee. 


A PRINCIPLE OF GOOD OD 


Why it pays to select 
aircraft precision switches 
from the 

MICRO SWITCH line 





| 


arrange- 


IGN 
ments. 


A few of the wide variety of MICRO 
SWITCH types developed to meet the 
exacting specifications and rigorous 
needs of aircraft service. 











MICRO SWITCH has the most complete line of 
small, lightweight precision switches for air- 
borne service. 

Selection of the proper switch to meet any 
aircraft application is simplified by this wide 
variety of MICRO SWITCH types, shapes, sizes, 
actuators afd electrical characteristics. 

Whether your switch must be actuated by 
a push button, a toggle lever or a rotary turn 
—whether it be housed in a rugged metal en- 
closure or sealed hermetically—whether it 


Fe 
\" 








' 
MICRO SWITCH provides a complete line of 
extremely reliabie, smali-size, high-capacity, 
snap-action precision switches and mercury 


switches. Available in a wide variety of sizes, 


shapes, weights, actuators andelectricalchar- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY ——= 


acteristics. For all types of electrical controls. | foConcda, Ueedide, Toronto 17, Ontgte, © FREEPORT, ILLINOIS 
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A complete line of snap-action switches for aircraft 


E 

mugt control a single circuit or multiple cir- 
cuit$—consultation with MICRO SWITCH engi- 
neefing service is a valuable short cut to suc- 
cessful design. 

is service is available from 20 conven- 
iently located branch offices. Look in the 
— Pages of your phone book. 
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Lexington to pick up some passengers and 
then proceeding to Florida. He remarked 
that he would proceed in accordance with 
Visual Flight Rules to Lexington and if 
the weather lowered en route, would file 
in flight for an IFR clearance. 

The station received a call from the air- 
craft at 0733, just before it took off, re- 
questing the current ceiling at Battle Creek. 
The flight was advised that ceiling was 
3,100 feet and was requested to furnish 
a pilot report on ceiling after takeoff. The 
pilot replied that he did not believe he 
would get that high but would call if he 
did. Information on the surface wind, alti- 
meter settings, and time was transmitted 
and the flight acknowledged the message. 

This was the last radio contact. While 
Capt. Werkhaven was in the station, the 
station chief observed that the aircraft was 
being checked on the ramp by the co-pilot, 
Edward C. Agner. 

No radio facilities along the route were 
contacted by the pilots of N 999B and 
no flight plan was filed before departure or 
in the air. The presence of N 999B in the 
Cincinnati area was unknown to CAA Air 
Route Traffic Control and the Cincinnati 
tower. 

INVESTIGATION 

Immediately after the accident, when 
notified by the tower, the U. S. Weather 
Bureau office at the airport administration 
building took an observation. This report, 
designated as Special No. 6, was completed 
at 0907, only three minutes after the ac- 
cident. Conditions were reported as: Ceil- 
ing measured 800 feet variable, overcast; 
visibility 4 miles; light freezing drizzle, fog; 
temperature 28; dewpoint 25; wind south- 
west, 11 knots; altimeter setting 29.99 
inches; remarks—ceiling 700 feet variable 
to 900 feet. 

The accident occurred within the bound- 
aries of the Greater Cincinnati Airport 
control zone, which is 10 miles in diameter 
with the center of the airport. 

The main portion of the Martin wreck- 
age was about 24 miles west of the airport 
control tower and approximately the same 
distance from the southwest end of run- 
way 22,° strewn for 685 feet on both sides 
of a gully. 

Examination of the Martin wreckage 
showed that the right wing was partially 
severed chordwise at collision about 22 feet 
from the centerline of the fuselage, and 
wienched off while the aircraft was still in 
the air. The aircraft struck the ground in 
a fairly steep dive, which resulted in dis- 
integration of the cockpit and its com- 
ponents to such degree that no information 
was obtainable on the position of cockpit 
controls and radio equipment. Several seat 
belts were found with webbing broken, sev- 
eral had broken attach fittings, and in other 
cases attach fittings tore free of the fuselage 
structure. The cabin area was ripped apart 
at impact. The landing gear received major 
damage but it was ascertained that it was 
retracted when the aircraft struck the 
ground, as were the flaps. Inspection of 
the propeller domes showed that the pitch 
of the propeller blades at ground impact 
was 47 degrees. 

No evidence was disclosed in examination 
of the Martin wreckage to indicate any mal- 


See map. 
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function or failure prior to the collision. 
Portions of the DC-3 left wing outer panel 
were recovered at the Martin wreckage. 

The DC-3 struck in an open, flat field 
about one mile south of the Martin, ap- 
proximately 2} miles west-southwest of the 
control tower. The wreckage was strewn 
for 250 feet, but generally concentrated at 
the gouge formed by impact. 

\ number of battered and torn sections 
of the left wing outboard of the flap and 
portions of the vertical tail were recovered 
between the two main wreckage sites. Fur- 
ther examination of the wreckage, coupled 
with this evidence, established that sev- 
eral feet of the left wing panel and _por- 
tions of the vertical tail were torn off at 
the time of collision. The aircraft struck 
a steep dive, on the stub 
of the left wing, the nose section, and en 
The cockpit was demolished. No 
portions of the Martin structure were found 
at the main DC-3 wreckage site. 

Four propeller cuts were 
the top of the fuselage, two in the vertical 
tail, and one in the left wing. The fin was 
badly crushed and torn, and the rudder was 
detached at the hinges. The landing gear 
was retracted. The flap mechanism was 
destroyed and therefore the position of the 
flaps at impact could not be ascertained 
Examination of the propeller dome assem 
blies revealed that the pitch on the left 
propeller at ground impact was 41 degrees, 
and the right 39 degrees 

All radio equipment was so severely dam 


the ground in 


gines. 


found across 


aged that it was impossible to ascertain 
with any certainty what, if any, equipment 
was in use, or to which frequency it might 
have been tuned. 

About halfway between the two main 
wreckage areas various pieces of the DC-3 
left wing structure, left aileron, and the 
base of the vertical tail were intermingled 
with a portion of the Martin right wing 
leading edge and wing skin. 

Study of the wreckage of both aircraft 
disclosed that immediately prior to impact 
the aircraft approached each other at an 
angle of about 30 degrees from head on, 
with the longitudinal axis of the two aif 
craft crossing to the left of the Martin 
and to the right of the DC-3. The aircraft 
were banked relative to one another so 
that the left wing of the Martin was higher 
than the right wing of the DC-3, while 
the right outer wing of the Martin and the 
left outer wing of the DC-3 were in position 
to collide. In addition, the collision dam- 
age indicates that the NMfartin was climbing 
relative to the DC-3. 

The first major components to come in 
contact were the left wing of the DC-3 
and the right propeller of the Martin. The 
right wing of the Martin and the left wing 
of the other aircraft then struck, resulting 
in disintegration of the DC-3 wing in the 
contact area, and causing such structural 
damage to the Martin right wing that it 
separated from the aircraft before ground 
impact. 

While the two wings were tearing 
through one another, the left propeller 
of the Martin started its cuts across the 
top of the DC-3 fuselage and through the 
vertical fin and rudder while the Martin 
moved across and to the rear of the other 
aircraft. Near the end of the contact period, 
the inboard side of the Martin left nacelle 
inflicted severe crushing damage on the 


25 years 

of experience 
in aviation 
built the new 
SENSENICH 
ian le 


PROPELLER 


CAA approved 
up to 165 HP 


“ 
TwenTy- FIVE 
YEARS of design 
and manufacturing 
experience in build- 
ing 400,000 propel- 
lers for light aircraft 
—that’s the solid 
base on which the 
new Sensenich 
metal propeller was 
developed. Its 
unusual airfoil sec- 
tion, its thorough 
vibration survey 
and flight testing 
results in a metal 
propeller of maxi- 
mum efficiency and 
dependability. 

Write today for 
the complete facts 
on Sensenich’s new 
metal propeller— 
CAA approved up 
to 165 HP. 

Dept. W 

SENSENICH 

CORPORATION 


Lancaster, Pa. 


Other SENSENICH Propellers 


SKYBLADE 
Controllable— CAA approved up to 1}65HP 


woop 
Fixed Pitch—CAA approved up to 225 HP 


TEST CLUBS 
up to 3000 HP 


Sensenich PROP SHOP ... Certified Repair Station 
for oll mokes fixed pitch metal or wood propellers 
...Sensenich, Beech and Hortzell controliabies. 
Magnafiux, etching, anodizing and plating service 
available. Service Hangar on Lancaster Municipal 
Airport. Approved Propeller Repair Station 3528. 
Unlimited Class | and 2 ratings. 


1930 -- 1955 


Serving the Aircraft Industry 
for a Quarter of a Century 





RN.Y., Cincinnati, Chicago, 
~ Geneva, tll., St. Charles 
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DC-3 vertical tail. This caused portions 
of the DC-3 fin and rudder to separate in 
flight. 

Several witnesses were found who saw or 
heard the two aircraft after collision. 

One of the witnesses’ heard the Martin 
take off. About two or three minutes later 
he heard a sharp sound to the southeast 
which resembled a clap of thunder or blast- 
ing. Immediately directing his attention 
toward the source of this unusual sound, 
he saw nothing except the low overcast for 
an appreciable time, testifying that it might 
have been as long as 30 seconds before he 
saw an aircraft dive out of the clouds and 
burst into a ball of flame when it struck 
the ground. He recalled that he could still 
hear the aircraft for a second or two after 
first seeing the fire. He later learned that 
the aircraft he saw was the Martin; it 
crashed about one mile away, between his 
position and the airport. At no time did 
this witness see the DC-3 and he had no 
conscious recollection of having heard it 
prior to collision. 

Another witness heard an explosion which 
rattled the windows of his home. Quickly 
crossing the room, he looked out the west 
window and saw an aircraft headed north. 
For an instant it appeared to be in level 
flight near the base of the clouds, then 
go out of control, dive to the ground at 
about a 45-degree angle, and explode upon 
impact. He went to the scene immediately 
and learned that it was the TWA aircrait 
which he had observed. 

A third “heard a loud noise.’ Looking 
up, he saw two aircraft to the northwest, 
just under the base of the overcast. The 
DC-3 was in a steep dive and the Martin 
was apparently trying to pull out of a dive. 
He got only a glimpse of the Martin be- 
fore it disappeared behind two silos. Al- 
though this witness lived near the end of 
runway 22, he did not recall hearing the 
Martin take off. 

Another witness, a seventh grade teacher 
in a school about a mile and a half north 
of the site of the intermingled wreckage, 
testified that she heard an aircraft west of 
her position, flying south, shortly before 
the time of the collision. 

One of the teacher’s students, a boy of 
15, testified that he heard an aircraft and 
looked out the window. (Witness No. 5 
on map.) He saw it pass the end of the 
building, going west, and turned back to 
his school work. He did not note how the 
aircraft was colored nor did he recall any 
markings. The aircraft appeared to be flying 
close to the base of the clouds. His atten- 
tion was again drawn to the aircraft a few 
moments later, he said, when he heard a 
roar of engines, looked up, and almost at 
the same instant saw an explosion in the 
air, accompanied by a mushroom of smoke. 
He said that he saw “two tails” and the 
wreckage “came down in one heap.’ There 
was a flash of fire and smoke when it hit 
the ground. He stated that he told other 
students around him what he had seen and 
heard. 

\ sixth witness, who lived near the 
schoolhouse, was walking down the drive- 
way at his home when he heard an aircraft 
take off from the airport. He then heard 

* Position denoted on map by numeral 1; 
other witness positions are similarly noted 
by appropriate number, in the order men- 
tioned in the report. 
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an aircraft coming from the north and it 
passed, going south, west of where he was 
standing. It seemed to him from the sound 
that this second aircraft was very low. 

He searched the sky but never saw either 
of the two aircraft apparently because of 
the “hazy condition.” There were no ob- 
structions between his position and the area 
where the two aircraft collided. While 
searching the sky, he heard a thud and an 
explosion, followed by a surge of engines 
from one of the aircraft. After hearing a 
second explosion and seeing smoke as an 
aircraft struck the ground, this witness went 
immediately to the scene, which was that of 
the Martin crash. 

A seventh witness was standing outside 
a school in west Cincinnati when at about 
0855 his attention was drawn to an air 
craft flying much lower than usual, which 
he definitely identified as a DC-3. It con 
tinued past his position, flying in a south- 
westerly direction, disappearing and _re- 
appearing in the overcast several times. Rain 
or wet snow was falling at the time. The 
aircraft appeared to be grayish in color, but 
he was unable to state whether this might 
be ascribed to the appearance of metal or 
paint; he observed no trim or markings. 
The Castleton DC-3 was painted gray with 
maroon trim. 

Investigation disclosed that neither the 
Cincinnati INSAC station nor the Greater 
Cincinnati airport tower had any radio 
contact with the Castleton DC-3 or with 
any other DC-3. 

The accident occurred within the control 
zone encompassing the Greater Cincinnati 
Airport. 

A control zone is an airspace of defined 
dimensions, extending upward from the 
surface, to include one or more airports. 
Civil Air Regulations specify that aircraft 
shall not be flown within a control zone 
beneath the ceiling when it is less than 
1,000 feet, unless authorized by air traffic 
control.’ 

If operating on an IFR clearance, a 
flight would already be under the jurisdic- 
tion of air traffic control for flight within a 
control zone; if on a VFR flight plan, or 
no flight plan, a clearance to operate within 
the control zone would have to be requested 
if weather conditions were IFR (ceiling less 
than 1,000 feet or visibility less than 3 
miles). If the ceiling is less than 1,000 feet, 
an aircraft, if cleared, may operate within 
the zone, remaining underneath and clear 
of clouds. In this instance, the ceiling was 
less than 1,000 feet and no request was re- 
ceived from the DC-3 for a clearance to 
operate within the control zone. 

While in the Battle Creek INSAC sta- 
tion, Capt. Werkhaven reviewed weather 
reports for South Bend, Goshen, Fort 
Wayne, Dayton, Cincinnati, Louisville, and 
Lexington. He also reviewed terminal fore- 
casts, pilot reports, and a special observa- 
tion for Fort Wayne which showed the 
ceiling lowering from 3,000 to 1,500 feet 
with light freezing drizzle. Weather re- 
ports for stations along the route showed 
ceilings lowering from 3,100 feet in the 
Battle Creek area to 1,300 feet at Lexing- 
ton, and that visibilities would gradually 
lower from eight miles at point of de- 


5See Civil Air Regulations, Secs. 60.30, 
60.31, 60.40, 60.73, and 60.74. 
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Hetherington Aviation 

and Industrial Products 

High quality push- 
button and snap- 
action switches in 
the 15-50 ampere 
range 


° 
Special switch box 
assemblies 


Aircraft control stick 
grip assemblies 
a 


Indicator lights 
. 


Switch-indicator light 
combinations 
. 
Trim tab control 
switches 


- 

Auto pilot, tank 
jettison, canopy 
release, seat 
ejector or seat 
positioning 
switches 

* 

Bomb or rocket firing 

mechanisms 
« 

Microphone circuit 

switches 


. 
Audible signal 
silencers 
_ 
Limit switches .. . 
and many others 


FAST, POSITIVE 
Double-break 
ACTION 


A tapered rod oper 
ates through two 
compression springs 
in the shorting bar 
and against o return 
spring. The 


excep 
tionally fast double 
break action thus ob 
tained reduces arc 
ing to a negligible 


minimum 


SWITCH 
SUCCESS “SECRET” 
No. 1 


a — 
This little beryllium device is ahs 


the heart of Hetherington on 
push-button and snap-action aircraft-type 
switches. Its unique, patented design and sturdy 
construction assure faster, more positive switching 
action in less space with less weight—and with a life 
cycle exceeding military requirements. It is a No. 1 
“‘secret’”’ of Hetherington’s success in matching or 
surpassing exacting specifications—military or ci- 
vilian—for switch dependability in the 15 to 50 
ampere field. 

HETHERINGTON, INC., Sharon Hill, Pa. 

(West Coast Division: 8568 W. Washington Bivd., 

Culver City, Calif.) 
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If data reduction is slowing down your 

development program, here’s good news. 

Consolidated Engineering . . . world leader 

i= ght test in flight-test instrumentation . . . now 

brings you “DataTape,” a really new mag- 

netic-tape recording system. Designed spe- 

cifically for data recording, DataTape is 

ideal for engineering flight testing . . . be- 

cause it was designed that way right from 
the drawing board. 

DataTape flight-test data can be 
scanned and evaluated automatically... 
yields reduced data in a fraction of the time 
needed for manual reduction of oscillo- 
graph records. Playback equipment can be 
tied directly to digitizing equipment... 

a ; such as CEC’s MilliSADIC . . . and thence 
Ss Nn e2W to digital computers, if desired, for virtual 


elimination of the human factor in data 


Here’s a tailor-made way out... 


processing. It’s an ideal way out of one of 


BD) at ey " a. modern aviation’s most serious bottlenecks 
.»+ engineering data reduction. 
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= your manufacturing operations 
include potting, sealing, impregnating, 
laminating, bonding or tooling... 











Easy to use 
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can give improved mechanical 
and electrical properties .. . EF LE 
plus faster processing | 








Because of their excellent mechanical and dielectric properties, 
Epon resins are important materials in electrical and electronic 
manufacture. Epon resins combine high strength with low 
shrinkage on curing and extreme dimensional stability. 





For potting, sealing and impregnating, Epon resins permit safe 
enclosure of delicate components, maintain high insulation a : . . 
‘ oe Section of magnetic amplifier coils em- 
resistance under extremes of temperature and humidity, bedded in Epon resin by Westing- 
and are resistant to chemicals. house Electric Corporation, Pittsburgh, 


Pennsylvania. 

Epon resins laid up with inert fibrous fillers produce 
laminates that have excellent dielectric properties and can be 
sheared, punched, drilled and bath soldered. 

Solvent-free Epon resin adhesives, curing with contact pressure 
alone at room temperature, form powerful bonds between glass, 
metal, wood or plastic. 

Because of dimensional stability and impact resistance, Epon 
resins play the key part in making plastic tools such as forming 
dies, jigs, patterns, templates and fixtures. 


Write for “Epon Resins For Structural Uses.’’ Your letterhead Potting transformer with Epon resin at 
request will bring you a sample for evaluation. Now gape Inc., Santa Monica, 


(Epon resins are the epoxy polymers manufactured exclusively by Shell Chemical Corporation.) 


SHELL CHEMICAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
380 Madison Avenue, New York 17, New York 


Atlanta + Gesten + Chlenge + Cleveland + Gate - Heuston «tes Angeles + Mowark - Mow Verk + San Prancioe « 9, Louis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited + Montreal - Teronto - 
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parture to two miles in the Lexington area. 

Forecasts available before departure 
showed the existence of an overcast over 
the entire route, with ceilings ranging from 
3,000-4,000 feet in southern Michigan to 
1,000 feet in the Cincinnati-Lexington area, 
precipitation throughout, and icing in the 
clouds. The overcast was composed of 
strato-cumulus clouds, the top of which was 
between 6,000 and 7,000 feet in Michigan 
and 4,000-5,000 feet in Kentucky. 

When the DC-3 departed, there was a 
warm front slightly north of Battle Creek 
and a cold front several hundred miles to 
the west. The entire route lay in the warm 
sector between the fronts. Winds were 
southwesterly at 15 knots or less at the 
surface and at 2,000 feet, from about 240 
degrees at 15-20 knots. Below freezing 
temperatures existed over the route from 
the surface upward and icing existed in 
precipitation areas and in the clouds. 

The ceiling progressively lowered as the 
DC-3 proceeded southward, becoming as 
low as 1,000 feet in northeastern Indiana, 
with visibility occasionally becoming two 
miles in light snow showers. By the time 
the flight arrived in the Richmond-Dayton 
area, ceiling was about 800 feet, with very 
light freezing drizzle and possibly occasional 
light snow. 

The weather broadcast by Dayton Radio 
in its regular half-hourly broadcast at 0845 
included Greater Cincinnati Airport weather 
as being ceiling measured 1,100 feet, over- 
cast, visibility four miles. 

In Cincinnati’s 0845 broadcast, a special 








observation completed at 0843 was broad- 
cast both at the beginning and end of the 
weather report. The 0843 special was: 
Measured ceiling 900 feet, overcast; visi- 


Whintp is Your Source for 


Economical Airframe Subassemblies 








bility four miles; very light freezing drizzle; 
fog; wind southwest 11 knots; altimeter 
setting 30.00 inches. This special was later 
broadcast by Dayton at 0858. 

Fog in the area of the airport at the 
time of the accident was light but extended 
from the ground to the base of the clouds. 

Ceiling at Cincinnati was measured by 
a recording ceilometer. Its record reflected 
the following readings: 900 feet at 0842; 
800 feet at 0847 and 0854; 700 feet at 
0859; 900 feet at 0906; and 700 feet at 
0912, 0918, and 0924. 

The wind at the base of the overcast 
(700-900 feet above the ground) was from 
about 240 degrees at 18 knots; therefore, 
the clouds over the site of the DC-3 wreck- 
age at the time of the accident were moving 
east-northeast approximately over the ceilom- 
eter six minutes later (0910). 

There were five controllers on duty in 
the airport control tower at the time of the 
accident. The local controller who issued 
the takeoff clearance to the Martin took 
note from the tower clock at his position 
that takeoff occurred at 0902. The approach 
controller also noted that the aircraft was 
airborne at 0902 and logged this fact. 

The local controller stated that he had 
the Martin in sight from the time it began 
the ground run until it apparently dis- 
appeared in the clouds just after starting a 
right climbing turn. The aircraft was air- 
borne at the intersection of runways 22, 
27, and 31. He saw the landing gear re- 
tract but had no recollection of flap posi- 
tion. The takeoff appeared to be normal 
in all respects. He was not sure where the 
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Whirlpool ability to produce is proven by 
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Douglas and Lockheed. Learn how your 
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schedule, can be met by Whirlpool. Write, 
wire or phone today . qualified repre- 
sentatives are available to consult with you 
anytime at your convenience. 
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right climbing turn began, stating that it 


might have started while the aircraft was 

still within the airport boundary, but also 

LYING EN. ITE that the turn may have been made some 
= distance beyond the southwest end of the 


| vTunway. 
FOR Low CcOsT AIRCRAFT PRECISION TOOLING When fire rose from the ground (Martin 
Faster” — “Easier” — “Quicker Change-Over” — “Lower Cost” — “Lighter | impact), two of the controllers noted that 
Weight” — “Exact Tolerances”... Ren-Ite is Flying High in the esteem of | the amen clock showed 0904 
aircraft engineers. It replaces metals in most tooling jobs at a fraction of ee 
the high costs and so much less in weight, for easier handling. The tower clock was of the type which 
presents the hours and minutes in numeral 


form, similar to the mileage recorder of 
an automobile odometer. The seconds read 
ing also appears in numeral form. The 
minute numeral jumps to the next at the 
moment the seconds drum reaches 60. None 
of the controllers made note of the seconds 
indication when they observed the above 
events. 

The elapsed time from takeoff of the 
Martin 2-0-2, possible flight paths of both 
aircraft, and the techniques and flying 
habits of both captains were thoroughly in 


Ren-lte aircraft applications are many and varied . . . Master Models, Drill Fixtures, vestigated. 
Stretch Press Forms, Skin Panels, Checking Blocks, Checking Fixtures, Drop Hammer Capt. Werkhaven had been employed as 
‘Dies, Hydo-Form Dies, Inspection Gauges are but a few and Ren-ite research is con- a pilot for Castleton since 1939 with the 
stantly developing others. Check your tooling requirements. Ren-ite saves money. exception of a three-year period during 
Reo- -Ite is a thermo setting epoxy resin used as a laminating World War II when he was a B-24 produc- 
+ $a camine piasic wihoet application of heat o© presrare tion test pilot. He held an sisline tromsport 
a to acids, alkali, grease or common organic solvent action. pilot rating, and had been flying since about 
OUR ENGINEERS ARE AVAILABLE FOR 1924. Capt. Werkhaven had been flying 
® CONSULTATION. NO CONTRACTS REQUIRED. = this DC-3 since purchase by the company 
in 1950 and had acquired about 1,500 


PLASTICS, INC, xs hours in it. His total time was 11,555 








hours. 

3195 S. Cedar Road, Lansing, Michigan Pat TWA flight operations procedures specify 
Offices in Chicago, Cleveland, Detroit, that aircraft are to climb straight ahead 
Los Angeles, New York and St. Louis until reaching an altitude of 500 feet. The 

flaps are then retracted, power reduced to 

climb power, and a climbing turn to the 


“ '@) BR 5 N Ss fe} N desired heading is commenced. 
Following the accident, the air carrier 
ENGINEERS Wi RE T W | 5 T : K conducted two test flights to learn what the 
Unusual Positions altitude and position of the aircraft at vari- 


. ° cus stages would be if standard company 
With Established now in 2 sizes! procedures during instrument flight were 
Flight Research followed. 


Organization «2 The test aircraft was a Martin 2-0-2A, 

° . and the flights were conducted under ap- 
Aircraft Structures ae oe | proximately the same wind conditions, air- 

; : re craft loading, and from the same runway as 

ENGINEER A say | used by Flight 694. The test pilot had 

: ean ziven Capt. Quinn all of his checks for the 

penned Gesign and series anaieahe ane a A 18 sa and TWA believed that 
das cictianal Inkegetty of ountae aie this pilot could closely duplicate the tech- 


for the structural integrity of major air > . : 
frame components. niques which Capt. Quinn probably used. 


FLIGHT TEST The results of the two runs showed that 

by using standard company power settings, 

& New 9” Slendernose for bench work airspeeds, and flight techniques the aircraft 

ENGINEER on magnetos, carburetors, ee would fly over the intermingled wreckage 

For experimental flight research organ- and sub-assemblies. 12 oz. —— t. at an altitude of 1,500 feet above the 

ization, engaged in the development, in- 12” Standard for assembly line safety 
Searccneetntion DaMakene heaton enaion wiring. 15 ounce. 


ment. Must be familiar with all opera- Split second whirling action safety 
tional phases of electrical and mechani- 
cal aircraft control systems. Engineering wires 3 engines in time formerly re- 


degree or equivalent technical experi- quired for one. Saves as much as $140 , had be k t t devi 
ence required. per engine assembled who had never en known to deviate 


SUBMIT RESUME f _ Pk from company policy, the collision prob- 
Att: Robert Stewart a . Filers . . . cutters. . | ably occurred at an altitude of about 1,500 


or . 

PHONE FOR APPOINTMENT Side cutting, oil tempered heads. seal Bc AD 
RONKONKOMA 9-8086 | Permanent bronze bearing, no adjust- During the investigation an aeronautical 
(RONKONKOMA, N. Y.) ments. engineer representing Castleton, Inc., con- 
SPERRY Jaws lock on wire, can’t slip off. | ducted a detailed study of wreckage and 
| Unconditional money back guarantee. | other evidence, and submitted a separate 

GYROSCOPE COMPANY Write for details including prices, | ‘Pot of his findings to the Board. 

ae of the Sperry Corp. testimonials and list of users. RALPH He concluded that the point of collision 
0. BOX 218 , 21 was very near the location of the recovered 
RONKONKOMA, L. I, N. Y¥. ag wns = . DC-3 wing tip since this unit fell nearly 


Vals Ad eggcare exery wok straight downward after the collision. His 





ground on a heading of 340 to 345 degrees 
and in an elapsed time of 24 minutes. 
TWA concluded that since Capt. Quinn 
was a conscientious and conservative pilot 
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value of the closure angle between the two 
aircraft at the time of the collision sub- 
stantially agreed with the value arrived at 
by the Board’s investigators as reported 
earlier. 

A portion of this engineer's study was 
devoted to the calculated trajectory of the 
DC-3 following the collision. From_ this 
trajectory analysis, he concluded that the 
DC-3 struck the ground 14 seconds after 
the collision, and that it covered a distance 
of 3,000 feet over the ground and rolled 
somewhat beyond the vertical in this in 
terval. The study further showed, he testi 
fied, that based on conservative assumptions 
the maximum collision altitude was 1,000 
feet, and that if the clevator trim, the 
exact amount of left wing lost, and elevator 
control displacement (pilot's effort to raise 
the nose of the aircraft), were more pre 
cisely known the collision altitude might be 
as low as 500 feet. 

This engineer further stated that his 
study showed that the DC-3 heading was 
170-180 degrees and the Martin 2-0-2A 
heading was 315-330 degrees. The Martin 
2-0-2A heading at the time of collision 
indicated, he believed, that the TWA pilot 
started his right turn at the far end of run 
way 22, and that the collision occurred 50 
seconds later. 

The air carrier, both aircraft, and the 
four pilots were currently certificated. 


ANALYSIS 

The TWA flight was properly cleared for 
takeoff and the approved instrument flight 
plan was in order. 

Since there were no radio contacts from 
the DC-3 it is unknown at what altitudes 
the flight was made. It would have been 
possible for the pilot to have conformed 
with VFR rules between Battle Creek and 
Cincinnati by flying through areas of low 
ceiling and visibility at less than 700 feet 
altitude (below airways) provided the aircraft 
was operated clear of clouds and visibility 
was not less than one mile.* 

Analysis of weather data indicated that 
the lower overcast was solid over the entire 
route, with the base 3,100 feet at Battle 
Creek and ranging from 700 to 1,000. feet 
along the route from northeastern Indiana 
to Lexington. The thickness of this lower 
overcast, composed of strato-cumulus clouds, 
was between 3,000 and 4,000 feet at Cin- 
cinnati. 

Light icing was occurring in precipitation 
and in clouds along the route of the DC-3 
and in the Cincinnati area. It is possible 
that visibility could have been reduced in 
either aircraft by windshield icing unless 
preventive measures were used. Windshield 
de-icing equipment was available on both 
aircraft. 

It appears that in the collision area, 
visual reference to the ground was possible 
up to 900 feet above the surface. Although 
fog in the area was light, extending from 
the surface to the base of the overcast, it 
appears highly probable that visibility pro- 
gressively decreased with altitude, and that 
visibility near the cloud base was consider- 
ably less than the surface visibility of four 
miles. There was very little forward visi- 
bility between 700 and 900 feet, and in- 





® See Civil Air Regulations, Sections 60.30, 
60.31, and 60.73. 
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RATE OF CLIMB 
WITHOUT DELAY 


THE 'TRANS-SONICS® VERTICAL SPEED 
TRANSDUCER provides 0 to +5 volts output 
linearly proportional to vertical speed over its range 
of +25,000 ft./min. rate of climb or dive. 


The instrument has a delay of only 0.2 sec. at sea 
level and less than 2 sec. at 50,000 ft. 


There are no moving parts or linkages in the 
Vertical Speed Transducer. It is designed for rugged 
service aboard aircraft and missiles. 


Remote dial indicators for pilot’s display are 
available. 


Request technical data on the Trans-Sonics Vertical Speed Transducer. 


For Transducers see Trans-Sonics 
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330 WEST 43nd ST., NEW YORK 36, N.Y. 
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MEMORANDUM TO THE AVIATION INDUSTRY 


The tremendous growth of aviation has created a whole new field of 
needed information services. Today, because of the great expansion 
of our industry, a publishing task of major importance is the estab- 
lishment of our industry's first comprehensive annual buyers' guide 
with a circulation large enough to penetrate the industry's major 
purchasing influences, domestically and internationally. 


November, 1955 will mark the publication of the AVIATION WEEK Buyers' 
Guide—an annual edition that will answer the long-—felt demand of our 
industry's buyers, in civilian, Air Force and governmental capacities 


Questionnaires are now being mailed to every manufacturer of record 
engaged in the production and supply of aeronautical products and 
materials. A year-round research group under editorial supervision 
has been established to seek out new products, new terminologies— 
to check and double check the accuracy of all information to be pub— 
lished—the availability and actual production of all items featured. 


AVIATION WEEK's annual Buyers' Guide will establish a publishing 
service unique to our industry. It will be complete and compre- 
hensive——-with complete listing of all manufacturers of aeronautical 
and allied products—not just a token listing; correct and complete 
addresses; sufficient cross indexing to locate any product regardless 
of terminology .. . and most important, the Buyers' Guide format 
will provide, in one complete listing, a simple, easily used method 
of locating any product. In addition to these important details, 
the Buyers' Guide will have trade name and distributor listings. 
These are the factors of completeness—these are the essential fea- 
tures that will make AVIATION WEEK's Buyers' Guide a must for every 
aviation purchasing influence. 


I am sure you will find this annual guide the No. 1 sales and mer- 
chandising opportunity for the year-round promotion and advertising 
of your products, materials and services. 


Your AVIATION WEEK representative will gladly give you full details 
on advertising rates, mechanical specifications, closing dates or any 
other information that you may desire. 


Very truly yours, 


Whi Fl 


Robert W. Martin, Jr. 
Publisher 
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strument conditions prevailed from 900 to 
about 4,100 feet. 

Capt. Werkhaven was briefed on weather 
conditions before departure and had know! 
edge from this that weather would become 
marginal as he proceeded. Since the flight 
was conducted without flight plan, in 
weather conditions which became poorer, 
and without communicating with any sta- 
tion en route, it is considered that he 
failed to exercise reasonable judgment and 
conducted this operation contrary to good 
operating practices. Good judgment would 
have dictated, in light of the weather situa 
tion, that the flight should have been 
planned and conducted so as to avoid flying 
at low altitudes in marginal VFR conditions. 

The DC-3 was operating in the control 
zone without being cleared to do so by 
air trafic control. Since the ceiling was 
less than 1,000 feet, this clearance was 
required. 

The DC-3 was equipped with several 
transmitters and receivers. It is therefore 
considered remote that total radio failure 
could have occurred. 

Considerable study and analysis of the 
evidence was devoted to the question of 
the point in space where the collision took 
place. It must have occurred nearly over the 
site where portions of both‘ aircraft were 
found intermingled. As to altitude, the 
testimony of ground witnesses, aircraft per- 
formance data, results of the test flight, and 
other studies were carefully examined and 
assayed. 

It is reasonable to assume that the DC-3 
was in level flight on a south heading. 
Whether it flew over Cincinnati or not 
could not be absolutely verified. However, 
the DC-3 seen by the witness in west Cin- 
cinnati was probably the Castleton DC-3. 
There were no other DC-3s known to be in 
the area and the aircraft he saw was headed 
in the general direction of the airport only 
a few minutes before the accident. 

Since the DC-3 was not on an IFR 
flight plan, the pilot could be expected 
to have tried to remain in visual contact 
with the ground. Analysis of some witness 
testimony, however, indicates that it was 
being operated in the clouds. The con- 
troller was of the belief that he lost sight 
of the TWA aircraft because of its entry 
into the overcast. 

Further, it will be recalled that one wit- 
ness stated that an appreciable period of 
time elapsed between hearing the collision 
and the time an aircraft came into view, 
apparently out of the overcast. One of the 
several witnesses, a schoolboy, stated that 
he saw an explosion in the air which may 
indicate that the collision occurred at the 
base of or in the overcast. Other witnesses 
saw fire from ground impact but not an 
explosion in the air. 

During the several seconds it took for 
the sound of collision to reach the wit- 
nesses, the inertia of the two aircraft would 
tend to make them continue along the 
same general paths they had immediately 
prior to the collision. As a result, the two 
aircraft may have changed altitude very 
little during the interval until the first wit- 
ness saw the Martin. 

Capt. Werkhaven was a pilot of many 
years’ experience and should have been well 
aware of the danger of flying in a control 
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There is an important place for you at CONVAIR-FORT WORTH 
if you have the qualifications and desire to perform vitally essential work 
in these technical areas. 


AERODYNAMICS 


Lift and Drag Prediction of Aircraft and Missiles— 
Aerodynamic Loads—Wind Tunnel Testing— 
Performance of Aircraft and Missiles— 
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Flight Test Data Analysis 
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earn graduate degrees in Engineering. CONVAIR offers liberal travel al- 
lowance, paid vacations, excellent insurance and retirement programs. 


Fort Worth in the Great Southwest has an abun- 
dance of sunshine and dry, fresh air conducive to outdoor 
living and recreation. Within a few minutes drive of 
Fort Worth are seven large lakes which provide ample 
facilities for fishing and other water sports. 





For further details write M. L. TAYLOR 
CONVAIR Engineering Personnel Dept. A 
Fort Worth, Texas 
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zone under the existing conditions without 
clearance. Had he requested a clearance 
to operate within the control zone, his 
presence would have been known and the 
tower would have given him separation 
from the other traffic. 

The Martin 2-0-2A is capable of climbing 
at considerably higher rates than those in- 
dicated by the test flight. The test flight 
results indicated that collision occurred in 
the clouds, several hundred feet above the 
base of the overcast. However, the re- 
sults of the study by Castleton indicated 
that the accident could have occurred be- 
tween 500 and 1,000 feet. In considering 
the test flight results, the engineering 
studies, and all other pertinent evidence, 
the Board concludes that the accident oc- 
curred close to the base of, or in, the over- 
cast. 


FINDINGS 


On the basis of all 
the Board finds that: 


1. The air carrier, both aircraft, and the 
four pilots were currently certificated. 


2. TWA Flight 694, a Martin 2-0-2A, 
departed Greater Cincinnati Airport at 0902 
on an approved IFR flight plan. 

3. A Douglas DC-3C, owned by Castle- 
ton, Inc., departed Battle Creek, Mich., 
under VFR _ conditions, at approximately 
0733, destined for Lexington, Ky.; no flight 
plan was filed. 

4. The two aircraft collided about 24 
miles west of the Greater Cincinnati Air- 
port, in the control zone, at 0904. 

5. The DC-3 was unknown traffic in the 
control zone. 


available evidence, 


6. No radio facilities were contacted by 
the pilots of the DC-3 after departing Battle 
Creek. 

\ solid overcast of strato-cumulus 
clouds existed between Battle Creek and 
Lexington with the base sloping from 3,100 
feet at Battle Creek and ranging from 700 
to 1,000 feet along the route from north- 
eastern Indiana to Lexington. 

8. Ceiling in the Cincinnati area at the 
time of the accident was measured 800 
feet, variable 700-900 feet; visibility 4 miles; 
light freezing drizzle, light fog extending 
from the ground to the overcast; wind south- 
west 11 knots. Cloud cover was between 
3,000 and 4,000 feet thick. 


9. Instrument conditions prevailed in the 
control zone because the ceiling was less 
than 1,000 feet; this condition required an 
instrument flight plan or permission from 
the tower to operate within the zone. 


PROBABLE CAUSE 
The Board determines that the probable 
cause of this accident was operation of the 
DC-3 in the control zone as unknown traffic, 
without clearance, very close to the base of, 
or in, the overcast. 
By the Civil Aeronautics Board: 
Ross Rizley 
Joseph P. Adams 
Chan Gurney 
Harmar D. Denny 


(Josh Lee, Member, did not participate 
in the adoption of this report.) 
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The years-ahead design and production capabilities of 
Northrop Aircraft, Inc. are time-proved by the performance 
of the long-range Scorpion F-89 all-weather interceptor 
series. Today the newest members of the Scorpion family, 
the F-89Ds, constitute the “first team” of the U. S. Air 
Force, standing combat-ready at our most critical defense 
bases. Although the Scorpion’s basic lines were laid down 
years ago, advanced engineering enables it to penetrate into 
the high altitudes where tomorrow's bombers will travel 
Now armed with the massive striking power of 104 air-to 
air rockets—heaviest punch in the air defense arsenal —the 
reliable Scorpion, with its two-man crew, can make effective 
use of even newer weapons as they are proved and pro- 
duced. Because of this unique design flexibility, the Air 
Force has gained years and saved millions of tax dollars in 
its build-up to defensive strength. Like its teammate, the 
Northrop Snark B-62 long-ranve pilotless bomber, the 
Scorpion is a product of the creative ability of Northrop 
Aircraft, Inc.—since 1939 world leaders in the design, devel- 
opment and production of all-weather and pilotless aircraft. 


NORTHROP 


NORTHROP AIRCRAFT, INC. * HAWTHORNE, CALIFORNIA 
- 


Pioneer Builders of Ail Weather and Pilotless Aircraft 














LORD DYNAFOCAL MOUNTING 


DESIGNERS AND PRODUCERS OF BONDED RUBBER PRODUCTS SINCE 1924 
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Convair Dart Airliner Details Revealed 


First details of Convair’s Dart turbo Military interest centers around | nd the advanced Eland 4 turboprop 
prop transport show it to be basically a_ sible applications of the design as a But there was some feeling among 
60-passenger, stretched 340  airfram« high-altitude bombardier and navigat iirline engineers that the powerplant 
powered by four Rolls-Royce RDa.7s trainer, or for aerial mapping pectrum narrowed down to two bands 

Designed as one of the entries in the Heart of the design is the powerplant vailable engines with less power than 
original American Airlines’ turboprop — the R-R Dart 7 in its initial form is ex- desirable, or unavailable engines of th« 
competition, which eventually was won _ pected to produce 2,000 eshp. for tak proper power rating. This may have 
by the Lockheed Electra (AW June 13 ff, compared to the 1,540 eshp. rating been one contributing factor to the final 
p. 12), The Convair Dart has since been of current Darts in the Vickers \ iluation of the design in American’s 
offered to other airlines and to the mili unt ompetition 
tarv. Alternate engines in the Convair p The Dart calls for a crew of four 

“Tt’s a fine airplane, it would hav il included tl Armstrong Sidd pilot pilot. and two stewardess« 
fitted into lots of world-wide operations lev Mamba 7, th rat ter \ Seats for the 60 passengers are in 
and it really ought to be built,” said on $01-D12, and the Napier Eland 1 uble rows, two abreast, in a compart 
airline spokesman. “But we're not in I'win-engine p ils were iat it almost 51 ft. long. Aisle width is 
terested,” he added. for th full-pow 1 All 501-D] 8 incl ind seat pitch for the 60 pas- 


DART LAYOUT SHOWS MAIN ENTRANCE, CARRY-ON LUGGAGE RACKS AND LAVATORIES AHEAD OF PASSENGER CABIN. 





. JUMP SEAT 
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CARGO HOLDS ARE LOCATED AS SHOWN BELOW IN CONVAIR DART AIRLINER. 


























senger configuration is 40 in. Standard 
lighting, call buttons and ventilating 
controls are mounted on the underside 
of the hat rack above the passengers’ 
heads. 

Two stewardess stations and a buffet 
make up the rear portion of the fuselage. 
Lavatories are forward of the passenger 
compartment, 

Pilot and co-pilot positions are con- 
ventional, with provision for a_ third 
man on a jump seat. 

Two cargo compartments are pro- 
vided, for a total capacity of 300 cu. ft. 
Access to each compartment is through 
shoulder high doors on the lower right 
side of the airplane which swing out 
and down. Forward hold, ahead of the 
wing, carries 130 cu. ft.; the aft com- 
partment holds 170 cu. ft. A web-type 
gate is at the middle of each compart- 
ment and at the doors. Floor will sup- 
port a maximum static load of 65 Ib./ 
sq. ft. 


For Comfort 

Passenger seats all recline to 36 deg., 
with the exception of the first row of 
aft-facing seats, and the last row which 
are restricted to 15 deg. Foam rubber 
upholstery and lightweight fabric cover- 
ing are standard. Each seat has an inte 
gral serving tray pivoted on the seat 
back and folded into the back when 
not in use. Operation of the seat does 
not change the position of the extended 
tray. 

Entire airplane is pressurized to a 
maximum differential of six psi. Sea 
level altitude is maintained to about 
14,000 ft.; at an airplane altitude of 
23.800 ft.. the Convair Dart’s cabin 
altitude is 6,000. 

Ground heating and ventilation can 
be obtained with engines off; heating o1 
refrigeration are available with engines 
idling. 

For sound conditioning, engine ex- 
hausts have been directed away from 
the fuselage, the prop tips clear the 
fuselage by three feet, and inner win- 
dows are floated to absorb vibration. 


Performance 


Maximum payload of the Convair 
Dart is figured at 14,500 Ib. ‘This breaks 
down into 60 passengers at 160 Ib. each, 
plus 30 Ib. of baggage and 35 Ib. of 
cargo per passenger, plus an allowance 
of 1,000 Ib. for weight growth while in 
SCTVICe. 

All range figures were based on the 
American Airlines’ requirements: flight 
into a 50-mph. headwind with a fuel 
reserve for two hours’ flight at 5,000 ft. 
altitude at an indicated airspeed of 1.3 
times the speed for minimum drag. 

Structural design of the airplane is 
based on a speed of 350 mph. at the 
best cruise altitude for the engines. It 
was to be high enough to allow opera 
tion at maximum cruise rpm. at all 
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powers and altitudes so that descent 
could be made at cruise power. This is 
understood to be a limiting factor in 
Viscount operations, where rate of de- 
scent below 15,000 ft. is restricted by 
structural limitations. 

Runway lengths were specified by AA 
to be 4,500 ft. for sea level takeoff on a 
90F. ambient day, with full payload for 
a 200-mi. flight against a 50-mph. head 
wind with adequate reserves (adequate 
reserves are the figures quoted in the 
second paragraph above). For landing 
the requirements were a 4,500-ft. s« 
level runway at full payload with ad 
quate reserve. American specified an 
alternate 6,000-ft. runwav length for 
takeoff day with full pavload, fuel for a 
600-mi. flight against the 50-mph. head- 
wind, plus adequate reserves 

Under these conditions, the Convair 
Dart design shows these calculated pet 
formance figures 
e 330 mph. cruise speed at 
at landing weight. 
e750 mi. operating range at best alti 
tude with full pavload 
e 4,500-ft. runway lengths 
200-mi. trip. 

e 5,100-ft. runway 
600-m1. tip 

e 1,000-mi trip potential using reserves 
of 200 mi. at cruise, plus 3 hr. flight at 
5.000 ft 

With two 300-gallon tip tanks, rang: 
iltitude is 5 


13.000 ft 


CAR) for 


length (CAR) for 


at best increased to 1,155 


miles 

Empty weight of the Dart is 38,000 
Ib. Basic operating weight is 40,400 Tb 
With the 14,500-Ib. pavload and 13,000 
lb. of fuel, the takeoff weight becomes 


67.900 Ib 


TWA Building World's 
“Ne 
First Lean-To Hangar 

World’s first lean-to hangar is being 
built by ‘Trans World Airlines at Phila 
delphia International Airport TWA 
expects the $1,225,927 facility to 
double maintenance operations at 
Philadelphia when it is 
the summer of 1956 

The 125-bv-275-ft. steel 
structure will be able to house two 
Lockheed 1049G Super Constellations 
at one time. Its 53,000-sq.-ft 
floor will include hangar and overhang 
Facilities for and flight 
crews will be on the and 
Lean-to’s on the east and 


completed in 


ind concrete 


ground 


maintenance 
mezzanine 
second floor. 
north will provide 
clerical offices, a fleet service room and 
the entrance lobby. 

Roof will be supported entirely by 
overhead bridge-tvpe cables 30 ff 
apart. The floor was designed to sup 
port 200,000 Ib. of aircraft with 90,000 
Ib.-per-sq.-in. wheel loads 

Provision has been made for future 
extension that would double width. 


storage rooms, 
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Popular DC-6A Setting Standards 


For Air-F reighter Performance 


By Gordon Conley 


New York—D 
6A Liftmaster is | 
igo development 
the DC-3 in 
DC 


large turbopro} 
on drawingboa 
Like the D¢ 
urlines transports 
hould and should not have. It will be 
ble to 1 tch the D¢ versatilit 


ratt become avai 


teaching 


import int 


t-h 
! 


User Testimonial 
Most 


irs 
\irwavs 
5) } 
mast 
\\V EEK 
Ih 
include 
® American Airlines 
M. Gl 
the D« 
T 
the airplan 
onomicaih 
e Slick Airways 
lent, G rdo1 B 


toy 


Even so, the D¢ 
1049H will be 

inv vears I 
® Airwork Atlantic’s 
Muhlfeld The Dt 


mger 


ror a | time ft ( 
e United Air Lines’ superintend 
70 development, E.. L. Dar 
most among the DC-6A featur 
like are its speed and long range per 
overnight delivery 


t shipments and 


formance 
of East to 
first-day delivery of 
coast 


, permitting 
West Coa 
eastbound coast-to 


oc) 
Cary 


for solid load 


lb orward 


lhe cabin is suitabk 

g, with no wasted aisk 

nd aft doors 
palletiz ng better stowag« ind more 
fheient on-and-off loading. The light- 
1g excellent for might operations. 


pace 


invite a greater degree ol 


improved trans 


; 


ISSUTCS 


Pre nization 


ort of certain Commo 


Criticism Rebuttal 

Many airfreight men follow up t 
confidence in the DC-6A 
floor of th« 


were 


«t 


moni ils of 


with one major criticism 
irgo transport is too high. If it 
truck-bed height, thev sav 


would be implified ind 


loading and 

inloading 

costs reduced 

American's Glod 1 
r<cft 


stressed by iTgoO 


ndling 
this probl m 
handling per 


It now being solved, he reports, 
l proposed AA Cage dock that will 
built to the DC-6A’s floor 

ide and truck-bed height 


level on 


on the 


cw dock will he 
urfreight 


In Opel ion 


iurline’s major term) 
SS Or ] 59 
trucks on 


one side of the 
planes on the 


other, we can 


With 
CK ind 
ind unload simultaneously 1\ 

in’s Cargo service director And 

floors will lend them 

using mechanized equipment 
transports—fork lifting cargo 

rom the truck to 

be stowed in the 

into th 

it, we 1] be ible to lift picce 

f into that up pace of the 
1 A that has gon 
We'll be able to tak« 
ubic toot of pace 
Without such a do k 
ibin floor 

no chang mn present cargo 


he iv\ 


where the 
uirplane 


plane with 


unused so far 
id intage ot 
in the cabin.” 
Glod believe 
would bring about 
Proponents _ of 
sight of 
\ plane 
1 truck 


ding operation 
k-te plane loading have lost 
gnificant point,” he 


O00-Ib pavlo ind 





DC-6A ORDERS 


Total Pur- Deliv. On 
chased ered Order 

Airwork Atlantic 3 3 
American 7 4 3 
Canadian Pacific 4 
Flying Tiger 
Pan American 
Sabena 
Slick 
Trans Caribbean 2 


* Four production line positions to Japan 
Air Lines and changed to DC-6Bs. 
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Army Cessnas = Success ful Missions! 


Instrument Trainer 




















Shown here are just five of the tough military jobs assigned 


to hard-flying Army aviators in Cessna L-19s. Other jobs: 


control of military highway traffic, fast transportation for 


field commanders, evacuating wounded, pilot training, courier 


work, flare dropping, airborne radio relay, even insect spray- 


ing. During civil emergencies, L-19s are also used by Army 


National Guard units. 


How can one airplane do so many jobs successfully? L-19s 


are designed to be versatile! These rugged all-metal airplanes 
offer 213 h.p. performance, high-wing visibility, short take- 


offs and landings, outstanding 
load-carrying and slow-flight char- 
acteristics and require less main- 
tenance than any other Army 
airplane! Cessna has delivered every 
L-19 to U. 8S. Armed Forces on 
schedule since 1951! 


SHUM 


CESSNA AIRCRAFT COMPANY, WICHITA, KANSAS 
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bed height floor, such as the C-130A, 
would need about 10 trucks to fill it 
up. Keeping this number of trucks lined 
up and waiting its turn at the door 
represents a considerable investment in 
time.” 


Improved Freighter 


American’s cargo dock project is 
indicative of airline efforts to better 


their present operation of the DC-6A 
Other improvements include: 

e Increased payload. When the first 
DC-6A came off the production line, 
its maximum capacity was set at 29, 
500 Ib. Peak now is 32,500 Ib. 

e¢ Dual heating systems. United’s ver 
sion of the DC-6A will have separate 
heating for the pilot’s compartment and 
the cabin, providing controlled tem- 
peratures for various types of cargo. 

e Unit loading. DC-6A loading time 
now runs roughly | hr. 30 min. on an 
originating flight and 40 min. to | hr 
5 min, at intermediate cities. Airlines 


and USAF’s Military Air Transport 
Service are trying to reduce this ground 


time through experiments with unit 
loading—consolidation of small pieces 


into a large package 
‘When we educate shippers on the 


idea of packing their airfreight in 
consolidated units, we'll be able to 
speed up the entire ground handling 


cycle ind reduce Cargo damage, Savs 
Glod We believe unit loading is 
one of the answers to cutting ground 
tim 

“It has got to be reduced before we 
ass from the DC-6A to the larger 
turboprop freighters. We can’t have a 
$4-million transport sitting on the 
eround for an hour while we load it.” 


Future Outlook 


All major freight carrie! are 


VW itching closeh the d lopment ot 
Lockheed’s C-130A and the Douglas 
C-132 Informed bsen report 
Pentagon fhicials iT weighing the 


CAB Settles States-Alaska 


By Craig Lewis 


Washington, D. C.—Fare differen 
tials for DC-4 and DC-6B flights be 
tween the continental U.S. and Alaska 
have been prohibited by the Civil Aero 
nautics Board in its settlement of the 
four-way dispute States-Alaska 
fares. 

To back up its decision, CAB has 
set a schedule of fare minimums for 
services between the U.S. and various 
Alaskan points on routes of Pan Ameri 
can World Airways, Alaska Airlines, 
Northwest Airlines and Pacific North 
em Airlines. 

Major findings of the CAB in the 
States-Alaska Fare Case are: 

e Fare reductions proposed by the cat 
riers are unreasonable and minimum 
fares are required in order to stabilize 
the States-Alaska fare structure. 

e Fare differentials based on equipment 
should not be established, and the 
operation of DC-6B aircraft at the same 
fares charged for DC-4 service is not 
an unfair competitive practice. 

© Round-trip fare minimums are sct at 
180% of minimum one-way fares 

e Pacific Northern should enter into a 
joint fare agreement with Pan American 
for through service on Pacific North 
ern’s route beyond Juneau. 

The Board also found that reduced 
southbound fares for passenger servicc 
in freight equipment are unreasonable 
and should be allowed to expire. Deci 
sion is deferred on Northwest’s com 
plaint against use by Pacific Northern 
of Constellation equipment in tourist 
service. 

The minimum fares set by the Board 


over 
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for States-Alaska rvice ire Seatth 
Ketchikan (tourist)—$43; Seattle-Juneau 
tourist)—S55: Seattle-Fairbank tour 
ist—$90); Seattle-Anchorage (tourist 


$75: Seattle-Anchorage first class) 


S105 


Fare Cut Case 


Che States Alash 1 | ire (Case grew out 
of a series of fare cuts made bv the four 
Alaska carriers which were touched off 
by reductions made by Pan American 
in January, 1954. These actions pro 
voked a CAB investigation of the gen 


ral passenger fare level, including com- 


plaints that PAA and NWA were com 


peting unfairh th Pacific Northern 
nd Alaska Airlines by using DC-6B 
ircraft at the same fares applied to 
DC-4s 

The key issue in the case was whether 


fare differentials should be 
idjust for differences between Pacifi 
Northern and Alaska Airlines’ DC-4 air 
craft and PanAm’s and Ni 
DC-6Bs 

Since the case 
rn has 


illowed to 


irthwest’s 


tarted, Pacific North 
icquired Constellation equip 
Alaska Airlines inter 
differentials 

Northwest's  first-clas 


ment, leaving onh 
ested in the 
Except for 


Seattle-Anchorage service, States-Alask 
passenger services are of a combination 
type with cargo carried in the main 
cabin with the passengers which the 


CAB classifies tourist servicc 


Deny Differential 

In denving the fare differential, the 
CAB Having carefully 
the relative value of service of the two 
; urcraft, ind that the 


said weighed 


finding 


possibility of letting Lockheed accept 
commercial orders for its new turbo- 
prop freighter. 

Slick’s Gordon Bain says of this pos 
sibility: “When and if the C-130 is 
available, Slick certainly is interested 
in acquiring it if the tr insport performs 

reported. For example, it’s supposed 
to reach 4 cents per ton-mile or lower 
m operating costs, compared with 64 


cents for the DC-6A. If this is true, it 
will be a better long-haul transport than 
inv current cargo aurcraft—over 100 
mph. faster and with a 50,000-Ib. ca 
pacity.” 

American’s Glod_ says that th 


C-130A and C-132 will 


} 


allow. airline 
» make sharp reductions in tariffs and 
ttract gct into 


the air now under present high rat 


commodities that can’t 


But the DC-6A will be with us for 
the accurately foreseeable future,” he 
predicts. ““The new aircraft will just 
hift the DC-6A over to medium-and 


he rt h rl routes ¥ 


Fare Rules 


DC-6B combination service, 
Northwest and Pan American, is of 
tourist which 


is provided 
the nature of a SCTVICE 
makes efficient use of the maximum ca 
pacity of the plane bv an aircraft which 
is nO more expensive to operate than 
the DC-4, and in the light of our duties 
to consider as in the public interest th« 
encouragement and development of air 
transportation adapted to the needs of 
the commerce, the Postal Service and 
the national defense, we find a differen 
tial in fares is not warranted. 
We believe that a fare differential 
would lessen the incentive of the car 
riers to introduce better equipment and 
thereby discourage the development of 
1 sound air transportation system, in 
this case on our primary line of com 
munication to the Territory of Alaska.” 
In its opinion, the Board said that it 
doesn’t follow that 
better equipment which costs no more 
to operate is placed in tourist service, we 
ire required to prescribe higher fares 
for the offered bv the 
newer equipment.” 


“where newer and 


tourist services 


Subsidy Consideration 


In setting the fare levels, CAB con 
dered the fact that States-Alaska oper- 
itions are heavily subsidized—the car 
riers received $4,409,025 
1953 

Since 


has been 


in subsidy in 
steamship SCTVICE 
terminated, the air carriers 
carry nearly all the passenger trafic be 
tween the U.S. and Alaska, the bulk of 
which is workers and businessmen not 
normally responsive to fare 

Thus the Board finds no basis for a 
seneral fare reduction, nor does it find 


passenger 


reductions 
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that 
thinks 


DESIGNER AND BUILDER OF HIGH PERFORMANCE MILITARY AIRCRAFT SINCE 1917 


“Regulus” guided missile—a powerful 
defense weapon for Your New Navy 


Regulus is a highly versatile, jet-propelled 
guided missile that can deliver a powerful war- 
head to an enemy target from hundreds of miles 
at sea. 

Launched from surface ships and subma- 
rines, it is a weapon that brings greater striking 
power to Your New Navy—a Navy that can 
range the seas that comprise over 70% of the 
earth’s surface. 

Reliable and capable of performing a variety 
of missions, Chance Vought’s Regulus is a 
prime example of the advanced weapons which 
now strengthen the U. S. Defense team. 


YOUR NEW NAVY 
NEEDS MEN... 


Men who can qualify for 
career training as seagoing 
specialists in any of more 
than 60 ratings. There are 
openings in electronics, ra- 
dar, sonar and other impor- 
tant and highly skilled occu- 
pations. See your nearest 
Naval Recruiting Office for 
detailed information. 


OUGHT AITRCRArT 


INCORPORATE DSO 


DALLAS, TEXAS 





that any increase in fares is indicated 

CAB Vice Chairman Joseph P. Ad 
ams disagreed with the majoritv on the 
issues of fare differentials. He feels that 
there is a need for reduced fares on ob 
solescent equipment in long-haul com 
petitive markets. Adams points to the 
success Colonial Airlines had in reduc 
ing DC-4 fares between the U.S. and 
Bermuda as an indication of possibk 
benefits for Alaska Airlines should it be 
allowed to offer lower fares on its DC-4 
SCTVICCS. 


Adams’ 


Adams says that the majority action 
“indicated the type of inflexible, un 
imaginative Board poliey which should 
not exist if we are properly to regulate 
and develop a dynamic and sound ait 
transportation system. 

“The majority here com 
pletely overlooks the fact that as pres 
surized, faster, more modern aircraft 
are acquired by our carriers there has 
been and will continue to be an increas 
ingly large number of serviceable and 
entirely safe, but nevertheless outmoded 
aircraft available for air transportation 
in the public interest. 

“A recognition of 


Dissent 


decision 


this fact should 


prompt this Board, it seems to me, to 


establish a means bv which these obso 
lescent aircraft can be utilized by out 
carriers under certain profitable and 
practical conditions,’ Adams said in his 
statement 


Navy Leasing R6Ds 


~ . 
To Slick, Flying Tigers 

Navy will lease two Skymaster carg 
planes to Slick Airways and Flying 
Tiger Line under terms of a program 
that is being set up by the Air Coordi 
nating Committee (AviATION WEEK 
June 13, p. 135). 

Slick and Flving Tiger will each get 
an R6D Skymaster, military version of 
the DC-6A, on a one vear lease with a 
renewal provision. Rental on the ait 
craft is $21,000 a month or $252,000 a 
vear. 

Under terms of the 
riers can renew it at the end of the 
year by placing an order for DC-6A 
or a plane of equivalent size and capa 
bility. 

The lease then will run 
aircraft on order is delivered. 

Lease terms allow the Navv to recall 
the airplanes at anv time by notifying 
the airlines that they are needed. 

Navy says the feasibility of the pro 
gram was proved earlier this year when 
a Skymaster was leased to Slick for an 
experimental period. The experiment 
showed, says the Navy, that Navy cargo 
aircraft can be maintained and put to 
productive use without cost to the gov- 


lease, the car 


until the 
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ernment, and still be available in 
emergency. 
lhrough restudy of requirements and 
ift availabilit Navy savs 
its pe icetime missions with s 
wer planes than it now uses throug] 
ised utilization The Navy 


SkVmast 


g two RSD (¢ 
Id Defense Dep rt 

cargo plan¢ 
Airlines and T1 
the sum of $15 
month 

The Riddle and Tra 

the purchase orad¢ 


« Slick ind F] 


PAA Increase 


Pan American World Airways has in 
creased seat capacif 23 on its flights 
between New York and the Caribbean 
irea 

PAA’s Latin Amencan Di n 
flew 446,207,000 passenger-mile in 
the first half of 1955, 

394,904,000 passenger miles for the 


ume period of 1954 


compared with 





CAB ORDERS 


July 
GRANTED: 
Seaboard and Western Airlines an 
ndtrip harter 


etween New York ind FY 





tion to permit on 
inkfurt 
nal p uant te " ontract with 
K. I. Travel Cl 

Port of New York Authority 
ntervene in th Li lle-N Y ork 
nonstop r\ nvestigation 
Wien Alaska Airlines 
ry mail betwec 

n a nor D 
World Airw 
( nnal d 
ntra-Alaska 

S. A. 
Grandense (Varig 
mit authorizing 


ty na 


Empresa de Viacao Aerea Rio 
1 foreign a iT! per 
transportation rf per 

D ind ma tween Brazil and co 
ninals New York and Washington, D. ¢ 
BW ind (¢ | 


Rep 


l'rinidad 
nican 


APPROVED 

An agreement 
idopted by 
\ssociation 


ommodity 


petween 

International il 

North Atlanti Dp 
rates, until December 31 


ncerming 


Lake Central Airlines’ request for changes 
vith respect to its voting trust agreement 
new membership of the board of directors 
filing minutes of 
meetings and of holders of voting 
certificates. CAB retains jurisdiction 
over the voting trust agreement 


Agreements Colonial Airlines 


and requirements for 
board 
trust 


between 


ENGINEERS 


PICK A FUTURE 


with 


RANGE UNLIMITED 


Flight refueling goes hand in hand 
with the jet age and, now fully proven 
and operational, has resulted in require- 
ments for new systems of even greater 


efficiency and capacity 


ploneer in alr-to-all refueling, 

Refueling, Inc. is undertaking a 

fascinating new projects, 

providing a future for qualified engi- 

neers as promising and challenging as 
; 

any in the aviation field 


As a 
Flight 


number of 


exist for quali- 
following cat- 


Immediate 
fled engineers in_ the 


openings 


evories 


Aerodynamicist 
Aircraft Hydraulics Specialist 


Aircraft Electrical Systems 
Engineer 


Fuel Systems Engineer 
Aircraft Structures Engineer 


For full information write the 
Employment Manager 


FLIGHT 
REFUELING. 


INC, 


Friendship International Airport 
Baltimore 3, Maryland 





XC-123A 


XC-123D 
(BLC) 


“OU Ko 
on 


PANTOBASE 
MS-18 
(YC-123€) 


and Now! 
WINGS TO GO ANYWHERE 


RUNWAYS, 
SAND, SNOW, 
WATER OR ICE, 

PLOWED FIELD 
OR COW PASTURE 


We Land with Big Airplanes 


Where even Little ones Can't Go 


_ Strathol— 


Aircraft Corporation 


West TRENTON JNEW JERSEY 


United Air Lines and various other carriers 
relating to inter-carrier arrangements 

Trans World Airlines’ agreement with 
the government of Saudi Arabia providing 
for technical assistance for Saudi Arabian 
airlines. CAB agreed to withhold the im 
formation contained in the agreement from 
public disclosure 


ORDERED: 

Alaska Airlines’ temporary mail rate be 
set at the rate proposed by the Board in 
its show cause order for the period starting 
Jan. 1, 1955 

Canadian Aero Services’ authority to 
conduct an airborne magnetometer survey 
of Duke Island, Alaska, be extended to 
July 29, 1955 

Deutsche Lufthansa Aktiengesellschaft’s 
foreign air carrier permit amended to elim- 
inate authorization to use the names Luft- 
hansa and Lufthansa Lines, at the request 
of the carrier. The carrier retains authority 
to use the name Lufthansa German Air 
lines 

Braniff Airways exemption to provide fre¢ 
transportation to two Pratt & Whitney 
power plant engineers extended for 60 
days 

Alaska Float Plane Service’s application 
for authority to operate on a nonscheduled 
and charter basis consolidated with the 
intra-Alaska ronte investigation. The in 
vestigation is ordered set for pre-hearing 
conference Sept. 8, 1955 

Amendment of the Erie-Detroit Service 
Case to include proposals by Mohawk Air- 
lines, Lake Central Airlines and Allegheny 
Airlines for Buffalo-Erie service, and a Lake 
Central proposal for Erie-Youngstown 


service 


DISMISSED: 

Trans World Airlines’ application to in- 
clude Dublin, Eire, as an _ intermediate 
point between Foynes, Eire, and Paris, at 
the request of the applicant 

Flying Tiger Line’s application for ex- 
emption authority to perform two flights 
between New York and Paris, at the re- 
request of the applicant 

Trans World Airlines’ application to in- 
clude Naples, Italy, as an intermediate 
point between Rome and Athens, at the 
request of applicant 

Application of Henry K. Iverson for a 
certificate between New York and North 
Adams, Mass., since the applicant failed to 
respond to a CAB inquiry 

Application of Roy H. Curtiss for a cer- 
tificate between Seattle and Nome, Alaska, 
since the applicant failed to respond to a 
CAB inquiry 

Petition of the Air Line Stewards & 
Stewardesses Association for an order ta 
show cause why the certificate of American 
\irlines should not be suspended or re- 
voked, at the request of the petitioners 


DENIED: 

Southern Air Transport’s application for 
exemption authority to operate cargo flights 
as frequently as four days a week between 
Miami and Barranquilla, Colombia 

Ozark Air Lines’ petition for reconsidera- 
tion of a decision in the Ozark Certificate 
Renewal Case adding Galesburg, ITl., as an 
intermediate point on Segment 2 

Pan American World Airways’ petition 
for reconsideration in the London-Frankfurt- 
Rome service case. 


AVIATION WEEK, August 1, 1955 








mats 5. 
COVERAGE / 


aa Positions Vacant 
se il \ Positions Wanted 
Part Time Work 


DISPLAYED 


The advertising rate is $23 » ne 
tising appearing on other thar 
Contract rates quoted on request 

An Advertising inch is measured 
column } columns 1) inches to 4 


Subject to Agency Commission 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


——RATES 


} EMPLOYMENT OPPORTUNITIES 


4 t Zz flice I anua 


Employment Agencies 
Employment Services 
Labor Bureaus 


UNDISPLAYED 


$1.80 per line, minimum 3 lines To figure advance 
payment count 5 average words as a line. 

Box Numbers t 

Discount of 10°, 


N ‘ Ag i 


Send NEW ADS to AVIATION WEEK, 330 W. 42nd St.. N. Y. 36, N. Y., for August i5th issue closing 
August 4th 








M. E. or A. E. Degree 


819 East Taylor 





Minimum 5 years aircraft experience on Material Review Board and Liaison with 
Shop. Capable of initiating requests for Design Changes 


Unusual opportunity for qualified engineer with airframe subcontractor or 
military aircraft. State Salary expected and date availability. 


Replies to: D. E. RUTISHAUSER, Vice President 


HUSSMANN AIRCRAFT DIVISION 


St. Louis, Missouri 











REPLIES (Box No.): Addresea to office 
VEW VORK: 330 W. 42nd St. (36 
CHICAGO: 520 N Michigan Ave. (11) 
NAN FRANCISCO: 68 Poat St. (4) 
LOS ANGELES: 1111 Wilshire Bird 


POSITION VACANT 


Mechanic, Experienced, Cessna—navion— 
stearman type aircraft & engines. Murrayair, 
Limited Honolulu Airport, Honolulu, T. 


SELLING OPPORTUNITY OFFERED 


Established Manufacturer's Representative 
needed for sales and engineering of estab- 
lished aircraft clamps and couplings to cover 
the states of Illinois, Indiana, Michigan and 
New England areas. Advise present accounts 
represented and general qualifications. RW- 
7202, Aviation Wee 


POSITIONS WANTED 


Pilot, age 29, ATR DC-3, C-46,5 & MEL &S 
instructor, 6000 hours. Have A&E plus most 
ground ratings, desire corporation type fly- 
ing, available two weeks notice. PW-7203, 


Production Engineer assistant. 10 yrs. ex- 
perience in overhaul of all P. & W. Aircraft 
engines includes mechanics, supervision, 
planning, methods and organization. Desires 
position in overhaul or related field. Will re- 
locate. Resume sent on request. PW-7076, 
Aviation Week. 
Metallurgist, high tem — alloys, ~ A 38 
wants position in Wash., . Vicinity. D 
degree from MIT, an te engineer. ,— 
sent salary $9,000, PW-7189, Aviation Week. 
Contract Administrator and/or Sales Engi- 
neer. Aircraft accessories and instrument 
experience extensive. Aggressive. Prepared 
to locate anywhere. Engineering degree. PW- 
7186, Aviation Wek. 
Production Superintendent twenty years air- 
frame manufacturing experience, domestic 
and foreign fields, presently available desires 
connection with progressive organization. 
PW-7193, Aviation Week. 
Pilot-Engineer: Ex-Air Force pilot, ; age ge 32, 
2200 hours as pilot in single, twin and four- 
engined equipment. Current commercial pilot 
and A&E license. Graduate Aeronautical en- 
gineer 3% years design experience in air- 
frames, systems, electromechanical, hydrau- 
lics and servomechanisms. Desire position 
with company where flying and engineering 
ability may be utilized to greatest advantage 
Sales and service positions considered. Mar- 
ried and currently located in Los Angeles 
area. Resume on request. PW-7159, Aviation 
W eek. 








SELLING OPPORTUNI TY WANTED 


Established Representative age 38, E.E. 
background with 15 years experience in air- 
craft industry, wants additional first-quality 
line for Ohio & surrounding areas. Resume 
on request. RA-7185, Aviation Week. 
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— 
or 
Technical Sales And Service 


An exceptional career opportunity in the 
new titanium metals field for a high type 
Sales Engineer. Will represent a wholly 
owned titanium producing subsidiary cor 
poration of one of the world’s largest and 
oldest leaders in the piping and valve in 
dustry. 


The candidate must have a B.S. degree in 
Metallurgy, Mechanical or Aeronautical 
Engineering, or Chemical Engineering. 
Must be personable, mature (35-45), ca 
pable of exercising good judgment, and 
must have a high sense of responsibility 
and be capable of independent action. 


The applicant preferably should have 
background experience in Aircraft metal 
lurgy, Mechanical Engineering, Metal Fab- 
rication and Industrial Technical Services. 
The candidate selected will be an appli- 
cations engineer and assist customers in 
the utilization of titanium metal and al- 
loys. Will also be required to maintain 
technical contact in the Airframe, Aircraft 
Engine and Chemica! industries. Will be 
responsible for customer education and 
may conduct engineering studies in coop 
eration with customers. Large amount of 
travel involved but not for extended pe 
riods. 

In reply send a complete resume of ex- 
perience and qualifications, salary ex 
pected, and a late photograph. 

718i, A tion W 
_ N ¢ y 





CHOICE OPENING for 
ENGINEERING 
TEST PILOT 


THIS IS IT really rare op 
portunity in outhern California with 
the benefits North American is fa 
s for Put in exciting flight time 
? xcc1ation with the industry Ss tor 
entists and engineer: using North 
American's most advanced facilities 
QUALIFICATIONS: Minimum of 2000 
ur first pilot time with commer 
single and multi-engine land and 
trument ratings Must hove some 
et experience Bachelor's Degree in 
Engineering is required, MS is preferred 
Engineering experience and ATR are 


jesirable 


se send resume ft 


*.7086, Aviation Week 
iire Bivd., Los Angeles 17, Calif. 


NORTH AMERICAN 
AVIATION, INC. 


12214 Lakewood Bivd. Downey, Cal. 











STRUCTURES ENGINEER 


®@ Opportunity to pioneer in wing de- 
sign for aerodynamic heating. 


® Development program for wing struc- 
tures of high performance aircraft. 


@ Association with scientists and engi- 
neers in a small, aggressive com- 
pany engaged in advance research 
and development programs for guid- 
ed missiles. 


Write to: Personnel Manager 


AEROPHYSICS DEVELOPMENT 
CORPORATION 
(Subsidiary of Studebaker-Packard Corp.) 


P. O. BOX 949 
SANTA MONICA, CALIF. 








MANUFACTURERS’ REPRESENTATIVE 


Can use new accounts and offer fol 
lowing services: complete coverage of 
United States and Canada east of 
Mississippi River, or any part of this 
territory; complete sales, engineering 
ond purchase order follow-up service 
to accounts represented; experienced 
staff making regulorly scheduled calls 
on all major airframe and engine 
manufacturers in this territory. Replies 
will be held in strictest confidence. 


RA-6938, A 
330 W. 42 St.. N 











We have openings for engineers hav- 
ing qualifications in the fields of 


AERODYNAMICS 
AIRPLANE DESIGN 
DYNAMICS 
PROPELLER DESIGN 
ROTARY WING DESIGN 
STRUCTURES 


Write to - Administrative Engineer 


KELLETT AIRCRAFT CORPORATION 
P. O. Box 468 - Camden 1, New Jersey 














EMPLOYMENT OPPORTUNITIES 


re p é he HANG = 


ENGINEERS and DESIGNERS NEEDED 


MISSILE GUIDANCE BOMBING NAVIGATIONAL NEW CIVIL AVIATION 
0 r ” SYSTEMS COMPUTER SYSTEMS PRODUCTS 


JET AND TURBO-PROP AIRBORNE FIRE 
ENGINE CONTROLS CONTROLS 


oR ene eR em 
’ 






GM CAREER OPPORTUNITIES IN 


Systems Engineering and Analysis Design Engineering 
Experimental Engineering Product Engineering 
Development Engineering Product Evaluation 
Project Coordination Field Engineering 


AND WE ALSO NEED: 
DESIGNERS - CHECKERS - LAYOUT MEN 


Positions Are Permanent Excellent Advancement Opportunities 
Every inquiry treated confidentially and given 
immediate attention and personal reply. 


WRITE TODAY FOR EMPLOYMENT APPLICATION 


Mr. Louis R. Berks 
Supervisor of Employment 


AC SPARK PLUG DIVISION 
Precision Instrument Plant 


GENERAL MOTORS CORPORATION 


Milwaukee re , Wisconsin 


~ Business lying growth creates need 
UNUSUAL 
for Aircraft Designers at Cessna omer: 








Demand tor business airpianes pilus Cessna 
developments in military aviation provide IN THE FIELD OF 
big opportunities tor creative apna ee 


FLUTTER 


An outstanding position is imme- 
diately available to the qualified 
engineer capable of heading up 
the flutter & aeroelasticity sec- 
tion of our expanding Missile 
Division. Requires creative indi- 
vidual with extensive background 
for challenging problems in sub- 
sonic and supersonic flutter. You 
‘ a. are invited to submit resume of 
Cessna 310 Cessna 180 Cessna 170 background and experience to our: 





For a brighter future join successtul Cessna 


Cessna offers competitive salaries; job stability; 
flying clubs; and the convenience of living within 


TECHNICAL PLACEMENT SUPERVISOR 
Pret "Ba sate dita Nee nO 516, ST. LOWS 3, missoo 


nition, and new opportunities in both civil and t SSH 
military aviation. At Cessna, you are an important ASA 
person. You will enjoy working here and you € 


will be given every opportunity to grow. 
AIRCRAFT CORPORATION 





WRITE: Cessna Aircraft Company, Dept. AWP-16, Wichita, 
Kansas. State experience and qualifications. 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


Ready to take 
the NEXT step 


In your career? 


-.-new all-expense-paid plan removes all obstacles 





Are you working at your highest potential? 
The problems on which you are engaged 
may not utilize the full range of your skill 
and imagination. That nextstep on the lad- 
der may be out of reach in your present posi- 
tion, because it is already adequately filled. 


The expanding field of Aviation provides 
hitherto unrealized opportunities for 
engineers with marked ability. It is a fact 
that aviation is increasing so fast, it bids 
soon to be the largest industry in the 
United States! 


Republic is a most logical choice for am- 
bitious professional men. Rapidly grow- 
ing operations provide many possibilities 
for career building in research, develop- 
ment and manufacturing. And Republic’s 
new, all-expense-paid plan makes reloca- 
tion problems easy. 


At Republic you can count on a progressive 
company, never resting on its laurels; al- 
ways searching out and testing new ideas. 
As you probably know, the F-84F 
Thunderstreaks and RF-84F Thunder- 
flashes are soon to be followed by the 
F-103, F-105 and XF-84H. 


Republic picks up the bill for your reloca- 
tion. The company will pay for moving 


Please forward complete resume, 


your household effects, up to 5,000 pounds; 


for storage up to 30 days, where neces- 
sary, and $10 per diem up to 30 days, while 
you’re getting settled 


Republic pays top salaries and you'll re-" 


ceive important personal benefits; up to 
$20,000 life, health and accident insur- 
ance; hospital and surgical benefits for 
the whole family; and 2/3 of the cost of 
collegiate and graduate study up to $150 
per year. 


Living on Long Island is a pleasant adjunct 
to a Republic job...in ideal suburban com- 
munities within easy reach of fabulous 
beaches and state parks; truly the play- 
ground of the Eastern seaboard. 


Are you qualified for the positions listed 
below? Then here is an opportunity too 
good to miss to take the right step in 
your career. 


Engineering positions are open at all 
levels: 


AERODYNAMICS FLUTTER & VIBRATIONS 
DYNAMICS STRESS 

FLIGHT TEST WEIGHTS 

RESEARCH AIRCRAFT DESIGN 
THERMODYNAMICS COMPUTERS 


giving details of your technical background, to: 


Assistant Chief Engineer 
Administration 
Mr. R. L. Bortner 
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is YOUR FUTURE as promising 
as a HELICOPTER'S? 


We think the future of the helicopter is virtually 
unlimited. Why not make your future just as 
promising? 
SIKORSKY, pioneer helicopter manufacturer, 
needs... 


WEIGHTS ENGINEERS 
ELECTRICAL ENGINEERS 
STRESS ANALYST ENGINEERS 
AIRFRAME DESIGN ENGINEERS 


to do important work in the fascinating and fast- 
growing helicopter field. Expanding military and 
commercial requirements are a challenge to skilled 
men—offer excellent opportunities to further your 
professional stature. 


Engineers whose abilities or experience qualify them 
for these responsible positions will enjoy a well- 
rewarded career with a secure future and many 
benefits for themselves and their families. 


Send a complete resume to R. L. Auten, Personnel Department 


SIKORSKY AIRCRAFT 


Bridgeport 1, Connecticut 








LOCKHEED AIRCRAFT CORPORATION 


Georgia Division 


THE FIELD SERVICE DEPARTMENT 
Has openings in the following classifications: 
e SERVICE ANALYST 


Work on the development of the service and maintenance aspects of the 
most advanced type aircraft. Also, work on maintainability improvement 
on the first production turbo-prop cargo airplane. Applicants must have 
4 years engineering degree or equivalent and have ability to analyze. 
evaluate and resolve a wide variety of aircraft service and maintenance 
problms. Considerable experience with airline type overhaul and 
maintenance. An excellent opportunity in a new organization. 


© EDITOR (Field Service News) 
An opportunity to organize and publish a periodic magazine for dis- 
tribution to Armed Forces personnel to cover the first production turbo- 
Prop cargo aircraft and other Lockheed Georgia products. Applicants 
must have broad working knowledge of aircraft maintenance, operation 
and design. A working knowledge of magazine editing, layout and 
publication policies and procedures is desired. 


e FIELD SERVICE REPRESENTATIVES 


If you are under 40 years of age with previous Field Service experience 
and are willing to travel, an opportunity awaits you in Field Service. 
Include a recent photograph with your resume. 


Write in complete confidence to Dept. AWS-7-25 


LOChHEED AIRCRAFT CORPORATION 


761 Peachtree St., N. E., Atlanta, Georgia 








F gts OS CRE 
“y 
* ENGINEERS | 
AT LEAR YOU'LL HAVE : 


OPPORTUNITIES IN 
DESIGN & DEVELOPMENT 


MECH ENGRS for design & layout of 
gyro instrument components for air- 
craft flight control systems. Will con- 
sider topgrade machine designers 
experienced on _ intricate precision 
mechanisms with engineering degree 
or equivalent education 


ALSO 


SR ENGRS for gyro system development 
projects and electrical engrs with 
experience in design and development 
of circuitry for airborne gyro mecha- 
nisms, servo mechanisms and their re- 
lated systems. 


HYDRAULIC servo design engrs for 
design & development of airborne 
electro hydraulic servos & manually 
controlled boost servos. Includes work 
in manual & electro hydraulic transfer 
valves, rams, control linkage and reg- 
ulators. Familiarity with shop practices 
and ability to design for production a 
necessity. Knowledge of servo theory 
desirable. 


DESIGN ENGRS for high level com- 
plicated layouts E.E. or M.E. degree 
or equiv in practical engr for layout of 
intricate mechanisms and/or packag- 
ing of electronic components. 

We are located in Grand Rapids, Mich., 
a good clean & modern city of 200,000, 
where recreational & cultural opportu- 
nities are the finest. 


Competitive salaries. Generous moving 
allowance. All replies held confidential 


Interviews arranged at company ex- 
pense with selected applicants. 


Send complete resumes to: 


Personnel Manager 


LEAR, INC. 


A 52 N. Division 
Grand Rapids, Mich. 
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ENGINEER 
MECHANICAL OR ELECTRICAL 


CONTROL SYSTEMS DESIGN 
FOR JET ENGINES 


A particularly interesting position with 
General Electric, a company noted for pro- 
moting a climate conducive to creative en 
gineering. It includes responsibility for 
the initial design of jet engine controls 
systems involving 

PARAMETRIC ANALYSIS of engine par- 
ameters such as rotor RPM, turbine inlet 
temperature, etc.; deciding which par- 
ameter will be sensed, controlled or lim 
ited. 

PARAMETRIC SCHEDULING setting 
fuel flow vs. engine RPM schedules, etc., 
based on parametric analysis. 
STABILITY ANALYSIS: analyzing block 
diagram for excessive hunt or time con- 
stants. 

An aptitude for handling differential 
equations is necessary. Salary range $7500 
to $9200. Job is located near Cincinnati, 
a pleasant midwestern city which has 
much to offer the engineer and his family 


Send complete resume to 
JET ENGINE DEPT., BLDG. 500 


| GENERAL @® ELEcTRIC 


Cincinnati 15, Ohio 
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OPPORTUNITIES 


(Continued from pages 87-90) 











ENGINEER, Mechanical 


Able to Learn Design of 
Rotating Parts for Jet Engines 





s W 

r mechar 
blades etc) on prototype jet engines 
Engineer will learn to make initial desis 
to run stress calculations on IBM cor 
ers, to re-design to stay within yield } 
of material. He will also learn t 
the “G" and gyro loading stresses 1us 
by combat maneuvers, as well as stresses 
caused by thermal gradients 


Worl s under ideal conditions 
near Cincinnat Ohio, an unusually 
ir area for family living 


Send complete resume to 


JET ENGINE DEPT. BLDG. 500 


GENERAL @ ELECTRIC 


CINCINNATI. OHIO 


AERONAUTICAL 
ENGINEERS 


Assistant Professor. To teach courses 
in Aircraft Propulsion and to conduct 
research. Advanced degree and at least 
3 years experience in propulsion de- 
sired. 

Instructor. To teach courses in Aero- 
nautical Laboratory and Elementary 
Aerodynamics. 

Employment based on academic year 
with opportunities for research, gradu- 
ate work and limited consulting. 





Chairman, Department of 
Aeronautical Engineering 
University of Maryland 
COLLEGE PARK, MARYLAND 
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BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 
UNDISPLAYED — RATES—— DISPLAYED 

t 4 To f advas I r ra $18.00 per inch for a i 

Bor Num " ( ra 4 

D f 4 4 | i inch ” , ally of 





e limitat 

















D18S BEECHCRAFT EXECUTIVE 
FOR SALE FOR LEASE 


Serial A-216 Mfd May 1946 2900 Hours R 
total time 100 hours engines and hydro 


matic propellers SMO Dual instruments, 80 
gallon nose tank Slinger rings Windshield 


Wipers. Flux Gate compass papotont radio @ AIRFRAME LOW TIME SOH 

which includes: Dual Collins VHF wi R.M.1 

peer L.S Bendix AD F., Range heed Glide ° DUAL FUEL SYSTEM 

ee Ce SR, Se: ae see @ DUAL FLIGHT INSTRUMENTS 

a) © WRIGHT 1820-56 ENGINES. ZERO 

ATLANTIC AVIATION CORP. 7 : 

Teterboro Airport Teterboro, N. J. Available For Inspection 
Phone: Hasbrouck Heights 8-1740 In Miami 











i Leeward 
BEECHCRAFT AERONAUTICAL 


FOR LEASE P. O. Box 210 FORT WAYNE, INDIANA 
P. O. Box 233 INTERNATIONAL AIRPORT 


MIAMI 48, FLORIDA 


Deal Directly 
with Owner 






No deposit re- 
quired—no tong- 
term contract 








* Nice airplane 
e Well equipped radio 


BENDIX RDR-1 


e Auto pilot Aine aft hull — 
© Devising equipment Pines, aeeaee AIRBORNE RADAR 


* 50 gal. nose tank raft available for 


se pC-3..... .8-23 
TRADE-AYER COMPANY Lodestar 
Linden Airport Linden, N. J Inquiries Invited 


Linden 3-7690 Call—Write—Wire 














Rochester Airport Rochester, M YY 
Genesee 730! 


WANTED | 




















[_ 


MECHANICAL 


THERMODYNAMIC 
CALCULATIONS 
ON JET ENGINES 


Growing demand for jet engine 
leading to the expansion of the staff 
has opened a position for a creative 
engineer able to learn the calculation 
of the thermodynamic cycle of jet 
engines. 

This will include learning to set com- 
pressor ratios, estimate compressor ef 
ficiency, draw up compressor maps, 
etc. Engineer will learn to calculate on 
IBM computers the relation of com- 
pressor ratio, turbine inlet tempera 
tures, the effect of reheat, etc. on 
engine thrust and SFC. 

This department is located in a 

pleasant suburb of Cincinnati, 

ideal for family living. 

P-7130, Aviation Week 


SPARKPLUGS WANTED FOR SALE & 


Surplus or used aircraft sparkplugs wanted Highest 
prices paid for R 6. 19R 18582 5/2, 5/3. 5 4's 5 1955 Brand new Cessnas, 170-180-195-310 
tions. Immediate delivery. 















































330 W. 42 St., New York 36, N. Y 
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23R, 27-R, 23, 212 31282; R.P. 438: LE 44, 45 ease to corporat 
L.S. 48; A.C 181, 281: R.S. 19-2R, 14-1R; R.C Wet | Int ational Aviation, White 
OR: R2-14-R; R-214; R.N, 5/3: 590S2, 61382 63S Plains N y Tel ' 049 
64S 
RADIO & ELECTRONICS SURPLUS f F 
- r complete 
13933-9 Brush St. Detroit 3, Mich Caceutive Tempers See So eae 
marke I a 4 t e muiti-engine air 
aft neluding Beeck Convair, Curtis, Doug- 
i Grumman an Lockheed manufacture, 
write o call Willi am Wold Associates, 
We Buy DC-3 and C-47 6 Fifth Avenue, New York 36, N. Y. Tele- 
also components, fuselages enter sections Pre phone Mrray Hill 2050 
fer runout or needi ng work, airline, passenger r 
cargo, Pratt & Whitney or wr ght State price 
time, quantity, type engines 
We are not brokers 
REMMERT-WERNER, INC. S H 
Lambert Field St. Lowis, Mo. 
next classes Aug. Sth-Sept. 12th 
AIRPLANES WANTED cau Seer cow erator eae Ot BE 
AIRCRAFT DISPATCHING AND FLIGHT 
Need 50 Bonanzas, Navions, 180’s, 190’s, OPERATIONS 
170’s, Aero Commanders, Twin Navions, (CAA license in 4 months) 
Twin Beeches, etc. : ne Sd airi . 
rant . ° - 7 Lin ine st “tor ir Ste rde 
Will Buy Dealers’ Stocks New or Used Pi ~-ie wakech tasireuner ge ge 
. ‘ ht 2} to li 
Vest Aircraft Co. ra Skyranch Flight Naviga A Bhan al meee ~~ 
EASTERN AIR NAVIGATION SERVIC 
BOX 5306, DENVER 17, COLORADO 157 West 54 St. New York City 
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SPECIAL SERVICES 


TO THE 


AVIATION INDUSTRY | 




















AVAILABLE FOR IMMEDIATE LEASE ONLY 1% HOURS FROM N. Y. 
PORTLAND, ME. 
® EXECUTIVE INTERIORS QUICK SERVICE ON 
© AIRLINE INTERIORS 100 HOUR INSPECTION 


° ee Repair Station 
Contact Our Leasing Division of Complete Facilities 


CAA Inspectors on Field 
Specializing in Twin Beech, Grumman 


Widgeon, Beech Bonanza, Navion, 
all other light aircraft. 


NORTHEAST AVIATION 
Portiand Mun. Airport Portiand, Me. 

AERONAUTICAL Mone’ Portland W305" 

P.0 BOX 210 FORT WAYNE INDIANA 


P. 0. BOX 233 INTERNATIONAL AIRPORT MIAMI 48, FLORIDA 








REMMERT-WERNER, Inc. 
Lambert Field St. Lowis, Mo. 


offer your choice of 
1 DAY 2 DAY 3 DAY 
100 hour 100 hour 
INSPECTIONS OR OV ERHAU LS 


FOR SALE BELLCOO TERS | | cccdinee He. 10m 
EXECUTIVE C 4] HILLER AIRCRAFT UPHOLSTERING 














Single Seats to 
U HH 1 2B’ A Complete Complete Interiors 

Ss Service Over 50 years of experience 
6 GLENN ROAD 


Sperry A-12 Autopilot AVAILABLE FOR LEASE Ag 
Automatic Approach Coupler OR SALE 

& Altitude Control, Good Radio Cositiic aims toe tontes 
Airstair Door—Heavy Gear operation. Float gear, etc 


Two Zero Time EXTRA Engines Reply to i NAVCO inc. Seta MS, 


TT , . Has “pe Setar and Supplies ir — 
Prrnes RICNEIOR LODESTER BEE 


Price: $125,000.00 gat cg gd gic . AR we Bendix Co tkne ma a 


Paw Continental Wright Goodrich Goodyear 


BACON CORP. ENGINE WORKS SALES REPRESENTATIVES 


Municipal Airport, Santa Monica, Calif. Lembert Fislé = =—lac. St. Leute a . 


Largest supplier of engi for executive 


reas art | | CUPER. OD 


‘ SALES AND ENGINEERING 
Wright Pratt Whitney Phone: MUrray 2-2731 TWX WI-259, WUX 
TWIN BONANZA 1734 N. Hillside, Wichita, Kansas 
i f the best equipped Twin Bonanza 1800 R1820 R1830 » Field Engineering Oftces . —_— 
T.; both engines 0 brs. SMOH & chan WICHITA KANSAS CITY, FT. WORTH, ST. LOUIS 


, )ALLAS, CEDAR RAPIDS, DENVER & SEATTLE 
ime vi Pane ‘Corp, owined. & operate -202, -56,-72 -75, -92, -S4 
cone rn le eT rice 



























































000.00 Also R2000-D5, -13 R1340 R985 
c : PETROLITE CORP. 
369 Marshall Ave Se. Louie 19. Mo DC3 Owners—write for our DC3 engine 
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“Take a Heading for Reading” WALSH ENGINEERING CO. 


Specialists in design of 


FOR THE BEST ELECTRONIC and MAGNETIC 
Apparatus to solve unusual problems. 
MAINTENANCE - OVERHAUL - MODIFICATION - INSTALLATION 


Complete Model Shop. 
READING AVIATION SERVICE, INC. 34 DeHart Place Elizabeth, N. J. 
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EDITORIAL 





Airborne Radar Boosts Transport Safety 


Installation of airborne radar in transports of the 
major airlines and executive aircraft owners marks another 
major milestone toward improved air transport safety. 

Pan American-Grace Airways is the first to use air 
borne radar in its transport operations on a regular opera 
tion. Panagra put its first DC-7 equipped with Bendix 
X-band radar into service last week on its South Ameri 
can routes. Aviation Weex’s Washington Editor GC. J. 
McAllister flew on this inaugural operation and will 
report in detail on the use of radar in next week’s issue. 

Last week, Aviation Weex’s Equipment Editor 
George Christian reported on the initial experience of 
executive plane pilots who are beginning to use airborne 
radar in their operations (page 34). 

Three major avionic Radio Corporation of 
America, Bendix Aviation Corp. and Collins Radio are 
now manufacturing a variety of airborne radars speci 
ally designed for commercial transport operations. 
Thanks to the efforts of Aeronautical Radio Inc.’s Air 
line Electronic Engineering Committee working with 
these avionics sesuntfactusers, a 
wiring, radar plumbing and antenna designs has been 


firms, 


standardized system of 


developed so that airframe manufacturers can build 
their transports to take either X-band or C-band radar. 
In addition to the Panagra DC-7 fleet installation, 


American Airlines, United Air Lines, Pan American 
World Airways, Continental Air Lines and National 
Airlines have alre: idy purchased airborne radar for fleet 
installations. Eastern Air Lines, Trans World Airlines 
and Braniff are expected to place their orders soon. 

Airborne radar will not help much in alleviating the 
growing collision problem in the air, but it is a major aid 
in avoiding the turbulent centers of storms and in long 
range or off airways navigation. More than half of the 
airline accidents in which passengers were killed in 
recent years were involved in turbulence problems. The 
safety contribution of airborne radar in this field is 
obvious. It also will permit the airlines to offer their 
passengers a smoother ride by being able to detect and 
fly through the milder turbulence of the “soft spots” 
that are always present, even in large storm areas 

In evaluating the contributions of industry to the suc- 
cessful development of this new safety device we can- 
not overlook the pioneering of American Airlines in 
evaluating the original Navy AN/APS-42 military ai 
borne radar for transport use, and the work of United 
Airlines in evaluating C-band radar for airline use 

The wide spread use of airborne radar marks a pro 
gressive step for air transport which will be heartil 
approved by its customers—the travelling public 





More Technical Coverage 


David A. Anderton has been appointed assistant man- 
aging editor (technical) to direct the expanding techni- 
cal coverage to be offered Aviation Week readers. 
This expansion of techni 
cal coverage will include 
not only more _ intensive 
reporting on the fields 
already featured such as 
aeronautical —_ engineering, 
production, avionics and 
new equipment, but also 
will continue development 
into new fields such as 
guided missile engineering 
(a feature that began in the 
July 18 issue), nuclear weap- 
ons and powerplant develop 
ment, astronautics and the 
new acrodynamics required by hypersonics. Dave An 
derton is particularly well qualified for his new post. 
He is an aeronautical engineering graduate of Rensselaer 
Polytechnic Institute and had 10 years experience in the 
aircraft industry in airframe and powerplant design and 
guided missiles before joining Aviation Week in 1950 
as engineering editor. During his five years on the 
magazine he has become particularly well known for his 


94 


technical reports on new American, British and Rus- 
sian aircraft and missiles. Among his many other out- 
standing stories was his series on the technical analvysis 
of the British Comet accidents; his “scoops” on the 
first technical details of the Douglas DC-7C and the 
Boeing 707; and his series on the Nike guided missile 
system. 


Editorial Covers 


On January 2, 1956 Aviation Week will begin the 
use of multi-color editorial front covers replacing the 
advertisements that are now carried in that position. 
These editorial covers will feature new aircraft and mis- 
sile designs, research developments and distinguished 
aviation personalities. 

The shift to editorial covers is in line with the editorial 
publishing policy outlined in the January 24 issue on 
this page by Aviation Week Publisher Robert W. Mar- 
tin, Jr. It was made possible by the unselfish co-opera- 
tion of the four pioneer Aviation Week front cover 
advertisers—Convair Division of General Dynamics 
Corp.; Grumman Aircraft Engineering Corp.; 
Aviation Products Division; and the Minne: polis- 
Honeywell Aeronautical Division. 

The new editorial covers will bring major benefits to 
our subscribers and advertisers in helping to build a 


more useful magazine for the expanding aviation indusér\ 
we serve. —Robert Hotz 


Goodyear 
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NEW POWER SOURCE 
TIGHTENS RADAR DEFENSE 


Million-Watt Klystrons Aid Detection of Dist v-Flying Plane 


THE STORY BEHIND THE STORY: rare 


What is the significance of the headlin« 
above? To borrow from an old baseb 
expression, “You can't hit ’em if you 
can't see ’em”— approaching planes that 
formerly evaded radar detection can no 
be “seen” at greatel distances than ever 


before. 


s Behind this improved radar vision is 
new family of high power tubes knowr 
as Megawatt Klystrons. These new tubs 
not only provide greater ability for 
beaming radar impulses against small 


and distant objects, but provide a nev 
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4 With earliest possible 
warning, defenses gain time 
for effective interception 
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UNIVERSITY MICROFILM 
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the Beryllium Copper ROLLPIN 


Strong ... highly resistant to corrosion ... nonmagnetic . . . 


Now vou can use Rollpin to cut assembly and maintenance 
costs in a whole new group of applications. A new line made 
of beryllium copper, one of the strongest of the copper base 
alloys. opens the door to a wide variety of uses where re- 
sistance to corrosive attack, good electrical properties and 
other unusual characteristics are required. These slotted 
tubular copper spring-pins can be used in assemblies that 
range from plumbing fixtures to electrical instruments, par- 
ticularly in conjunction with other copper base alloy com- 


pone nts. 


ELASTIC STOP NUT 
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Si 


as a rivet 


TRADEMARK 


v ww, 
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replace tapered pin @ set screw 


extremely conductive 


Rollpin has already established its ability t« 
pins, straight pins and set screws: to serve as a rivet 
hinge pin, cotter pin or stop pin... eliminating spe 
chining, tapping and the need for hole reamin 
tolerances. Driven into a hole drilled to normal pro: 
standards, it locks securely in place. yet can | 
drifted out and reused whenever necessary 

Rollpin is available in beryllium copper fron 
ameter to .250”- diameter. and in steel and stainless st 


to .500”- diameter. 


CORPORATION OF AMERICA 


Dept. R35-825. Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastening informa 


Data on beryllium Here is a drawing of « 
What self-locking faste 


suggest? 


copper Rollpin 
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